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PREFACE. 


The  wonderful  growth  of  dairying  in  Canada  dur- 
ing the  past  ten  years  made  it  seem  advisable  for  the 
Author  to  prepare  a  simple  work  on  dairying,  which 
would   be  helpful   in   the  class-room    and   also  be 
beneficial  to  all  classes  of  dairymen.     The  book  con- 
tains chiefly  the  experience  of  the  writer,  gathered 
during  the  past  fifteen  years  as  Professor  of  Dairy 
Husbandry  in  the  Ontario  Agricultural  College.    He 
has  in  addition  to  his  own  experience  imbibed  much 
dairy  knowledge,  which   he  has  taken  neither  the 
time  nor  space  to  acknowledge.     In  many  cases  he 
could  not  do  so,  if  he  would,  as  the  source  of  inform- 
ation has  been  crowded  from  his  memory — the  fact 
only  remaining. 

The  Author  wishes  to  acknowledge  the  kind 
assistance  of  the  Ontario  and  Dominion  Departments 
of  Agriculture,  The  Farmers'  Advocate^  Mr.  T.  B. 
Macaulay,  Hon.  Mr.  Fisher,  Messrs.  A.  W.  Smith 
and  R.  Hunter  &  Sons,  and  to  thank  them  for  loan  of 
electrotypes,  blueprints,  and  photos,  to  illustrate  the 


IV 


PREFACE. 


work.  He  is  indebted  also  to  Prof.  Woll,  of  Wis- 
consin  ;  Prof  Stone,  of  Cornell  University,  N.Y.,  and 
Mr.  J.  H.  Thompson,  Laurel,  Ont,  for  permission  to 
use  tables. 

The  Author  trusts  that  the  Agricultural  Colleges 
and  Dairy  Schools  will  find  in  "Canadian  Dairying" 
a  reliable  and  suitable  text-book  for  the  use  of  stu- 
dents. He  also  hopes  that  the  man  on  the  farm,  the 
maker  in  the  factory,  the  manager  of  the  factory,  the 
cheese  and  the  butter  buyer,  and  all  those  interested 
in  the  welfare  of  dairying  in  Canada,  will  find  in  the 
work  many  useful  and  valuable  lessons. 

The  writer  has,  since  1891,  been  slowly  gathering 
the  data  here  given.  Many  of  the  facts  have  been 
stated  at  various  places  and  in  various  forms,  but 
they  are  now  collected  in  what  he  ho^s  will  be  a 
concise,  simple  and  readable  book  on  dairying. 

To  the  dairymen  of  Canada,  who  have  been  so 
uniformly  kind  to  the  Author,  and  who  have  been 
so  patient  with  his  many  weaknesses,  this  little  work 
is  affectionately  dedicated. 

H.  H.  Dean. 

GUELPH,   1903. 
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Part  I 

FARM   DAIRYING. 


CHAPTER  I. 
DAIRY  FARMING. 

Successful  farming  is  the  basis  or  foundation  of 
successful  dairying.     To  be  successful,  farming  must      "  -  ^f- 
be  profitable.     Dairy  farniing  has  been  and  will  be"  "*V  ^-•' 
profitable  in  Canada  because  it  is  a  manufacturing.,  £:."^ 
busmess,  because  it  is  less  subject  to  adverse  condi-;'r^-*-> 
tions  of  season  and  weather  than  ordinary  farming  •.  tl^^^.'^ 
and  because  .t  changes  waste  or  b   products   i^i.....c 
valuable  commodities.  '  '    .  i. 

The  farmer  who  sells  hay.  straw,  coarse  grains,  or 
roots  from  his  farm,  sells  his  raw  materials,  and  hence 
loses  some  of  his  profits,  as  there  is  always  more 
profit  in  selling  a  manufactured  article  than  in  selline 
raw  material.  The  profits  of  the  manufacturer  may 
be  reaped  by  the  dairy  farmer  Grass,  hay  corn 
coarse  grain  and  roots  are  more  certain  cropi  than 
wheat,  fruit  or  other  crops ;  hence  the  dairy  farmer 
runs  less  risk  of  losing  his  crop  in  a  bad  season  than 
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the  man  who  depends  solely  ui>..n  one  crop,  such  as 
wheat.  Hy  feeding  whey,  skim-milk,  or  buttermilk 
to  animals  upon  the  farm,  the  dairy  farmer  converts 
these  by-pn)ducts  into  valuable  ones,  such  as  bacon, 
beef,  dairy  cows  and  iMjultry,  thus  obtaininjj  an  addi- 
tional source  of  revenue  from  what  was  once  con- 
sidered a  waste. 

The  farm-ir  hof)es  to  make  profit  by  producin^j 
food  which  others  require.  The  p.ime  materials  for 
the  manufacture  of  food  are  Siiil,  sujili;r|^t,  lir  and 
water.  Of  these  four,  the  s(nj  is  of  chief  importance/ 
to  the  farmer,  as  the  others  are  obtained  for  the 
most  part  free.  He.ice,  it  is  necessary  that  the  dairy 
farmer  should  understand  his  soil,  and  know  how  to 
conserve  the  plant- food  stored  up  in  his  farm. 

As  it  is  not  possible  for  the  farmer  to  directly 
change  his  prime  materials  into  food,  he  makes 
use  of  two  clas.ses  of  agents— plants  and  animal.s. 
Plants  cause  the  first  chantje  of  prime  materials  into 
food,  but  a  further  and  more  valuable  change  is  made 
as  a  result  of  using  animals.  Animal  food  as  a  rule 
is  more  valuable  and  more  easily  digested  than  foo<f 
in  the  form  of  plants  ;  hence  consumers  of  food  are 
willing  to  pay  a  higher  price  per  pound  for  it.  The 
farmer  should  aim  to  produce  high-priced  foods  as 
far  as  po.ssible,  ^'lus  increasing  his  profits.  To  do  this 
economically,  he  requires  the  best  plants  and  the.best 
animals  which  can  be  obtained  for  his  purpose. 

Dairy  farms  need  not  b£  large.  A  small  farm 
growing  a  maximum  amount  of  crops  at  a  minimum 
expense,  and   which  receives  the  personal  attention 
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of  the  owner,  is  more  likely  to  be  |)rt»f'tablc  than  a 
larue  tarm.  The  location  of  the  dairy  farm  should  Ix- 
near  a  town  or  railway  station,  or  in  the  vicinity  ol 
H  creamery  or  chjesery,  according  to  the  character  ol 
the  farming  which  it  is  ititctided  shall  ix;  «,arried  out. 
If  private  dairying,  or  si-llitig  milk,  is  the  chief  object, 
then  it  is  necessary  to  be  near  a  market  or  shipj)injj 
point.  If  a  creamery  or  cheesery  be  the  enterprise, 
then  the  location  should  be  in  the  vicinity  of  one  or 
•  other  of  these  manufacturing  places. 

As  far  as  possible,  the  land  should  be  well-drained 
and  arable.  An  abundant  supply  of  pure  water  is 
very  necessary  on  a  dairy  farm.  This  can  be  got  by 
f''KB'"K  ^^^  boring  wells,  and  using  a  wind-mill  to 
elevate  the  water  to  a  tank  located  in  a  convenient 
and  safe  place.  A  never-failing  spring  may  lie  safely 
piped  to  the  barn  or  house,  if  there  be  sufficient  fall 
to  convey  the  water  by  gravitation.  A  water-ram 
ma)  be  used  to  elevate  the  water,  in  case  the  fall  and 
volume  are  sufficient. 

The  buildings  of  the  dairy  farm  should  be  jngal^ 
convenient,  suitable  and  tasteful.  A  coat  of  paint  on 
the  outside  of  all  farm  buildings  adds  much  to  their 
appearance  and  durability.  If  constructed  of  wood, 
plenty  of  building  paper  and  at  least  one  still-air 
space  should  be  used  in  the  construction  of  the  walls, 
so  as  to  enable  the  owner  to  control  the  inside  tem- 
perature both  summer  and  winter.  Cement  or  hollow 
brick  walls  are  suitable  for  stable  and  other  farm 
structures. 

The  aim  of  the  dairy  farmer  should  be  to  grow  all 


13 


CANADIAN  DA/ffY/NG. 


the  bulky  food  on  hi.,  farm,  and  al«>  a .  much  as  p«>.,. 
•Ible  of  the  concentratcH  (mcaU).  Very  often,  mcaln 
such  M  oiLcake.  Klutcnmcal.  etc.,  may  be  purchased 
at  rcajK>nabIe  prices,  thu.n  incrcuning  the  milk-flow 
and  ad(hi.if  to  the  fertility  of  the  soil. 

The  .standard  of  pro<luction  should  be  oh*  caw  for 
Mch  acrt  0/ land.  "  ^ 

ADVANTAGES  OF  DAIRY  FARMING, 

Mo««  «iijtcui,i.Y  TO  Ontahio  ANi.  Eahtm.v  Canaoa. 

I.  Our  soil  and  climate  are  well  adapted  for  dairy- 
ing.    The  soil,  more  e.s,,ecially  ,n  Ontario  and  some 
parts  of  Quebec,  is  well  suited  for  growing  all  crops 
needed  for  the  production  of  milk.     The  Maritime 
1  rovmces  have  excellent   pastures  and  grow  large 
.rops  of  hay  and  plenty  of  coarse  grains.     Manitoba 
and  the  North-West  can  furnish  the  bran,  which  is 
such  an  excellent  food  for  coxvs.    in  British  Columbia 
creameries,  where  established,  thrive  remarkably  well* 
Ontario  is  almost  surrounded  by  the  great  fresh  water 
lakes,  which   temper   the   winter    and    moisten  the 
atmosphere  of  the  summer.     The  Maritime  Provinces 
feel  the  stimulus  of  sea  bree/es.  which   have  been 
helpful  in  developing  the  dairy  countries  of  Furope 
Our  population  is  inclined  towards  dairying  as  we 
are  descended  from  the  famous  dairymen  and  dairy, 
women   of  Europe--KngHsh,  Scotch,  Irish.   French 
Germans-the  blood  of  the.se  dairy  races  runs  through 
the  veins  of  Canadians,  hence  we  are  predisposed  to 
favor  dairying. 


APVA/VTACRS  OF  PAt/tY  FAR,\r/\G  IJ 

2.  Milk  i»  a  ncccsi^ary  article  of  fcxxJ  fur  which 
there  will  always  be  a  ticmancl.  For  a  considerable 
length  «>f  time  the  youni;  animal,  man,  lives  almost 
exclusivc.y  upon  milk.  Milk  ami  its  products  enter 
intc.  the  dietary  of  all  civilized  people  at  all  ajjes, 
hence  the  dairy  farmer  knows  that  he  is  producing?  an 
article  for  which  there  will  always  be  a  market. 
Changes  of  fashion, or  whims  of  fancy,  will  not  rob 
him  of  a  market  for  his  pnxluce. 

3.  Plenty  of  labor  is  recjuired  upon  the  dairy  farm, 
and  in  .;ll  labor,  if  properly  directed,  there  is  profit. 

4.  The  results  are  more  uniform  year  after  year. 
The  price  of  dairy  products  docs  not  vary  s<»  much 

as  that  of  other  farm  prcKluce. 

5.  RouKh,  waste  land  may  be  utilized  for  profitable 
dairy  farming,  where  other  motles  of  farming  would 
be  unprofitable. 

6.  It  may  be  carried  on  all  the  year— winter  as 
well  as  summer— thus  giving  profitable  employment 
in  winter. 

7.  Dairy  farming  enables  the  farmer  to  produce 
articles  of  high  value  according  to  weight  and  bulk. 
This  is  a  material  advantage  where  the  chief  market 
is  distant.  A  ton  of  butter  will  sell  for  about  $400, 
a  ton  of  cheese  for  about  $2(X>,  and  a  ,or\  of  wheat 
for  less  than  $25.  The  cost  of  transportation  to 
market,  per  $100  worth  of  these  three  products,  is 
very  much  in  favor  of  the  butter  and  cheese. 

8.  The  fertility  of  Canadian  soils  will  not  be  robbed 
by  selling  dairy  products,  especially  butter.  Every 
load  of  grain,  '        -  ;  straw,  every  live  animal  sold 
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from  (he  f«rm. .  „„.,  «„„y  ,„i|  f„,||j         ^ 

m  k  .i«.  „,,„  ,h. ,,, ,  H. .i„^„  ,„.„,,.';;' 

Kr  .ant    .,f  ,hc   C.r.ilul„K  matcrUI  in  .he   fi.il  j^ 
.v.,la..lc  .,r  ,hc  «„l.     Wh..a.  h„„cr  .,r  cr.«,„  ,„|y 

■  ^'-  '    ». ;  ir'    "  '  "■"  ^""'">-  "  '"'""'  f"'"'  'I-  f»"n 
•  «.,  Ur,.  "hich  ,hc  „la,.,   ,„„cr,   rr..,„   ,hc  „ir.  |,..„,,  „,  , 
the  frmer  n.„h„,K.    Mut.er.naki,,,.  i,  „  „„„  „,„,l,|e 
mean,  of  rctorinK  the  f.-rtllity  ,„  >,.„„,.„„,  „,(„, 

KB-HOOSES  TOR  THE  DAIKY  PARM. 

Every  .lairy  fanner  should  |m,vi,le  a  „rn„|. 
for  co<,lmij  milk  and  „ther  farm  pr-luc'; 
«I»  very  convenient  for  hou«;hold  purpose", 
weather.  ' 

A   very  .imple  „„,|   d>eap  hou«  will   serve  for 
tormK  .ce      Phe  uuin  re,|ui,i,o,  in  an  ice.h..u«  .'re 
o  have  dran,ai;e  under  the  ice,  ventilalio,,  above 
.t.  and  protection   fr„,„  ,he  .lirect  ray,  of  ,he  ,un 
and  ,ro,„  the  ran,.     A  few  rails  covere.1  with  saw- 
Hus.  place,!  m  tl,,-  bottom  of  the  ho„„...  will  p.ovide 
dratnage.     Some  post,  placed  in  the  ground  ,n  such 
"  ""y  "  '"  l"°"''<--  "iPP'Jrt  for  a  "shantv  roof  and 
.uppor.  on  the  sides  for  rou^h  lumber,  an.l  hold  , , 
the  sawdust  m  place,  will  produce  the  other  re.|uisi,e. 
The  ce  ,,h„ul,l  Ik:  packed  finnly  an,l  solidiv,  having 
about  one  foot  o,  sawdu.st  around  the  sides  ami  on 
top  of  the  ,ce.     The  air  snould  circulate  above  the 
savvdus  ,  wh,ch  can  be  ...t  i.,  a  .shantv-roof  build  nr 
by  leavmg  the  gable,  on  the  .ide»  not 'boarded 
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because  he  has  „„  suitable  huil.hn.f  '"  "'  "" 

.hJb:,,:™:";:  ::::"f "'  r  "•="- "  "•=  -"^  or 

if  the  watl  be  clt  n^Ar    r."h'  "T  '"'  '""^ 

ofthepon,,  a  ca,cu,a.i„^,trbe  L:t7o"'.T' 
amount   of  ice   which    m-,  .  ^"^ 

no..-n,  .he  f,,.,.,- ;  ''po™;';  .IJ^rt.tlnd  -'^ 
An  ice-hoi,se  mav-also  be  filled  h  "^  '^''- 
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CHAPTER  ri. 
DAIRY  STABLES. 

■should  be  suitabirr  ""?""»"'  ">«  the  house 

vigor  of  ho":  ndHrrr  "'■"'•'  ""=  '^^^''^  -" 

favorable  f„,.  ,  ^Zt:':^^'^":  T'"  *« 
tion   may   be    sum™    ]  "^  "'"''« q"cs- 

possible  ^hi  :    „  terT  !  ■"'  ""'""'^^  " 

kind  of  a  cow   he  w  11       "'  ".""  "  '^^  *"=  "■=  "ght 
milk.  *"  "'"  '•"P""''  »vith  a  good  flow  of 

eve?:j:;;::.,rr':h::xx^'-^  "^k"^*"'  - 

comfor.abk  ties  and  S^lf  L  ' -f  "  ■■■  •'^'"  ^°°''- 
have  fr„.  ,00  to  ^  :  b  :  fe.^"™  ^  -nvenfent,  and 
animal.     The  ceihW  T    ,j  L  ^Pace  for  each 

f'--=thigh.     ultZ  H    ""  ""^  '■'■°'"  ^^ven  to  ten 

-herefhe  ca' tferX'  rj^.  ;"  t'  '""'■ 

Stables  should  be  li,,!,,         V"'  '"  hne  weather, 
thrifty  stock,  a    ligh  ta  Taf  J-  '° r"'  "-'"'y. 
^hould  be  p,e„ty  o?  llri^lXst"  rsit   '"^'^ 

shotdSe^^riithr  h'^^'^  •"  ^'■-?^^- 

-   low  as   kny  ICTtird?"  V^"P— '- 

/      ct,ree.s   will   do   no  harm.     Even 
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temperature  may  be  got  in  wooden  buildings  by 
using  rough  lumber  on  the  studding,  then  building 
paper,  and  then  matched  lumber.  The  outside  may 
also  have  rough  lumber  and  paper  on  the  studs,  with 
a  finish  of  planed  lumber  and  battens  put  on  jx;r- 
pendicularly.  Cement,  hollow  and  ordinary  brick 
and  stone  may  also  be  used  for  the  walls  of  stables. 
Double  windows  on  the  north  side  are  an  advantage 
in  winter. 

The  problem  of  ventilation  involves  the  bringing  of 
fresh  air  into  the  stable  without  causing  a  cold 
draught  upon  the  cows,  and  the  removal  of  the  foul 
air  from  both  the  upper  and  lower  parts  of  the  stable. 
A  sub-earth  duct,  which  will  be  more  fully  described 
in  connection  with  curing-rooms  at  cheeseries,  gi\ , 
an  excellent  means  of  bringing  fresh  air  into  a  stable, 
as  it  cools  the  air  in  summer  and  warms  it  in  winter. 
Where  this  is  not  practicable,  the  air  in  winter  should 
enter  near  the  ceiling,  so  as  to  be  warm  before  it  is 
distributed  among  the  cattle.  The  foul  air  should  be 
taken  from  the  floor  as  well  as  from  the  ceiling.  This 
may  be  done  by  having  the  ventilators  extend  to 
near  the  floor,  with  adjustable  openings  at  the  top  and 
bottom. 

For  sanitary  reasons,  there  should  be  no  room  for 
hay  and  straw  above  the  cows.  For  economic 
reasons,  the  plan  of  having  a  storage  above  the  stable 
is  usually  adopted. 

Cement  floors  are  most  easily  hept  clean,  and  also 
most  du.Jible,  but  they  are  somewhat  objectionable, 
as  they  tend  to  cripple  the  animals  and  cause  dis- 
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order  of  the  udder  unless  a  large  supply  of  beddinir  is 
kept  utidcr  the  cows  at  all  times.  This  difficulty  is 
overcome  by  placing  a  wooden  floor  or  platform  \n 
\  sections,  under  the  cows  and  on  top  of  the  cement 
Wooden  floors  should  be  tight,  and  have  a  filling  of 
concrete  or  coal  ashes  to  the  level  of  the  joist  below 
the  floor. 

The  tie  which  has  given  the  writer  the  best  satis- 
faction  is  a  chain,  the  ring  of  which  is  placed  on  an 
upright  pole  or  bar,  or  on  an  iron  about  three  feet 
I«.ng  fastened  to  the  side  of  the  stall.  This  is  a  safe 
and  handy  tie,  and  at  the  same  time  it  gives  the  cow 
considerable  freedom.  Rigid  stanchions  should  not 
be  used  in  a  dairy  stable. 

The  writer  prefers  single  stalls  which  are  about 
three  and  one-half  feet  wide,  and  from  five  to  five  and 
one-half  feet  long  from  the  manger  to  the  drop 
behind  the  cows.  A  partition  making  each  manger 
separate  and  extending  about  one-half  the  length  of 
the  stall  is  convenient  for  feeding,  milking,  and  keep- 
ing the  cows  in  their  places.  A  partition  between  the 
stalls  is  not  an  absolute  necessity. 

The  manger  should  be  about  twenty  inches  wide  in 
the  bottom,  and  not  over  one  foot  deep  on  the  side 
ne.xt  to  the  cow.  The  front  of  the  manger  should 
slope  into  the  passage  and  be  about  two  feet  high, 
with  a  narrow  strip  projecting  on  the  inside  to  pre- 
vent the  cows  throwing  out  the  feed.  The  bottom  of 
the  manger  should  be  made  of  cement ;  and,  where 
practicable,  the  whole  manger  may  be  constructed  of 
this  material,  which  will  be  more  easily  cleaned.    The 


CroM  section  ot  stable  showing  one-half  the  Iceding  allev,  place  for  teedine 
water  trough,  stall,  gutter,  passant-  behind  the  cows,'  and  inlets  for  fresh 
air.  There  are  six  of  these.  ..no  half  of  which  open  at  ihe  coiling  behind 
the  cows  anrl  one  half  in  the  ceiiir-  of  rli    .uili  e 


litter  carrier,  a  great  convenience  for  cleaning  dairy  stables. 
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Plan  showing  outlet  for  foul  aii.  There  are  eight  of  these  in 
the  stable— fo  on  each  side.  One  from  each  side  enters  a 
ventilator  at  tl 
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mmi  .anrtary  ma„ircr  is  one  with  no  w«mk|  in  connec- 
tion with  It.  and  no  partitions  tr,  pr.vcni  easy  cIcaninLr 
The  objection  to  a  manjjer  without  divisions  ,s  that 
.t  IS  more  difficult  to  feed  the  cows  according;  to  their 
milk-flow.  *• 

For  two  row.,  of  cows  facinjj  each  other,  the  stable 
-should  be  from  28  to  40  feet  wide.     The  latter  width 
jjivespentyofroom  for  feed  and  manure  passaL^es 
but  adds  to  the  labor  of  keeping  the  passages  clean    ' 

/  Adropofabouteijjht  inches  behind  the  cows  tends 
to  keep  them  clean.  The  gutter  should  Ix-  ab<.ut 
aghteen  inches  wide.  an<l  the  passage  for  taking  out 

,    he  manure  should  be  from  four  to  si.x  feet  widc.rand 
two  to  four  inches  lower  than  the  platform  on  which 
he  cows  stand.     The  gutter  should   be  made  tight 

sho nlH  T  '^"';  '  "''  ""^'"'-  ^"^^'^'"'  absorbents 
hoidd  be  used  to  take  up  all  the  lic,uid  manure 
Land  plaster  and  sawdust  are  b..th  goo<l  absorbents 
and  tend  to  sweeten  the  stable.  Where  power  is  avail-' 
able  It  pays  to  cut  the  straw  used  for  bedding 

All  stables  should  have  at  least  one  box-stall  for 

"posX    ''''"'  "'  '"^'  '"P'  •■"  ^  ^^I^-^^<^  ^»«We 
The  inside  ot  the  stable  should  be  whitewashed  at 
east  once  a  year.     This  may   be  done  very  rapidly 
uith  an  ordinary  spray-pump.      The  stable  .should 

^  ,?L  ^'^"^  ^"''  ""^'  ''''^'''^'-  A  broom 
should  ^  ^°7^"'^"^  ^""^  ^'^^t  purpose.  The  stable 
should  be  as  clean  as  possible  at  all  times 

'  \^tr^  ^  r'''  P'^"  *"  -'^^"  ""^  ^^^  ^^f^We  at,  or 
just  before  milking  time,  as  the  odors  may  taint  the 

liil JiV* 


»  CAN  AD  t AN  DAIRYING. 

DuHty  fccti  or  bedding  should  not  be  handled  In 
thf  stable  near  milking  time. 

Cow.H  should  have  a  supply  „f  ^alt  accewlble  at  all 
times.  If  the  salt  Ix:  placctl  in  the  manger,  the  rock 
Malt  is  m«>re  c«»nvenicnt,  as  it  Is  not  so  likely  to  be 
thrown  out  with  refuse  feed,  which  latter  should  be 
cleaned  from  the  manger  daily. 

A  convenient  aiul  cheap  waicr  trough  may  be  made 
of  heavy  galvanized  iron  placed  about  two  feet  above 
the  manger,  and  in  a  cruivenient  place  for  the  cf»w 
to  drink.  This  trough  may  be  about  seven  inche.: 
wide  on  top,  four  to  six  inches  deep,  and  about 
four  inches  wide  in  the  bottom.  It  should  slant 
towards  one  end.  where  a  plug  may  be  removed 
when  cleaning  the  trough,  which  should  be  done 
daily.  The 'trough  is  filled  at  the  other  end  thrf)Ugh 
pipes  from  a  supply  tank.  Water  is  placed  in  the 
trough  two  or  three  times  daily  by  opening  a  valve. 
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CHAPTER  III. 

DAIRY  COWS  AND  MANAGEMENT  OF 
THE  DAIRY  HERD. 

SELECTION. 

There  are  good  milkers  among  nearly  all  breeds 
bul    they   are    rare   in   some  and    more  common   in' 
others.     The  wise  dairyman  will  select  his  cows  from 
among  those  breeds  which  are  characicri/.ed  b>-  dairy 
qualities,    rather   than    from    those    noted    for   beef- 
making.     Whether  a  cow  will  change  her  food  largely 
into  milk  or  into  beef  will  depend   upon   inherited 
characteristics  and  upon  training.     Both  of  these  are 
potent  factors  in  deciding  whether  or  not  a  cow  will 
be  profitable.     When  selecting  cows  for  breeding,  as 
well  as  for  milking  purposes,  it  is  important  to  have 
animals  which  belong  to  milking  families  or  strains  as 
well  as  belonging  to  one  of  the  dairy  breeds.     Cows  of 
any  breed  may  be  developed  into  dairy  animals  by  a 
process  of  .selection  and  training  ;  but  this  is  too  long 
a  task  for  the  average  dairyman.     A  cow's  milk-yield 
depends  not  so  much  upon  breed  as  upon  her  own 
characteristics  and  her  food  and  management. 

As  regards  size,  choose  a  small  cow  where  the 
supply  of  food  is  somewhat  limited,  and  larger  ones 
where  there  is  an  abundance  of  feed. 
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rr  buttcr-mak.njr  be  the  chief  object,  select  cow, 
whuh  K.ve  as  larj^e  a  n.)w  as  possible  of  rich  milk,  or 
,  milk  contanu.ig  a  high  percentage  of  fat.     For  cheese 
making  and  general  dairying,  quantity  of  flow  is  an 
I   important  factor,  as  well  as  richness 

All  dairy  cows  should  have  good  constitutions  or 
v.tah  y.  as  indicated   by  plenty  of  room  in  the  heart 
and    lung  region,  oily  hair,  mellow  skin,  and  easy 
regular  breathmg.     Cows  hollow  behind  the  elbows 
are  predisposed  to  lung  trouble. 

Good  digestion,  or  power  to  use  food  in  lariie 
quantities,  is  shown  by  a  large  paunch  or  middle 
piece,  plenty  of  sp.re  between  the  last  rib  and  hip- 
bone, large  mouth,  strong  lips,  good  appetite  and  a 
general  appearance  of  contentment. 

Large  milking  capacity,  the  most  important  point 
m  a  dairy  cow.  is  not  easily  determined   by  outward 
appearances.    In  fact,  there  is  no  certain  indication  of 
this  subtle  quality.     The  only  way  to  ascertain  this 
point  for  certain  is  to  weigh  and  test  the  milk  daily 
or  at  regular  intervals  throughout  the  lactation  period 
It  should.  If  possible,  be  weighed  and  sampled  daily 
However,   there   are  some  points    which  serve  as  a 
guide  where  there  is  no  opportunity  to  weigh  and 
test  the  milk  for  fat.     Nervous  power  for  the  trans- 
formation of  food  into  -BTood.  and  for  the  elaboration 
of  milk.  ,s  indicated  by  a  high,  broad,  dishing  fore- 
head ;    bright,  prominent    ^y^, ;   and    a  prominent 
■spinal  column.     A  large,  well-balanced  udder  which 
,^s_not  fleshy  and  shows  elastic  quality ;  udder  and 
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mammary  veins  prominent ;  large  milk  udls.  and 
good-s..ed  escutcheon,  these  indicate  power  to  pro- 
duce m.lk^  "No  udder,  no  cow/'  may  .serve  aw 
maxim  when  selecting  rows. 

Ustly,  beauty  may         looked  for  when  selectine 

hT\       K  r  *=""'  ^""'"^  "'"i'y  for  beauty 
but  where  both  are  eombined,  the  cow  i.s  that  much 
more  valuable.     Beauty  in  the  dairy  cow  consists  of 

lt«hT"?.  '■?.''•  ''"'  '"'"''•  ''"■«'>'  eyes,  medium 
length  of  rather  thm  neck,  fine  shoulders,  large  barrel 
broad  om  and  hips,  long  rump,  well-developfd  udder 
-T  K  "'l'^?'^  '"'■'^'''  ""<'  ^"ort  limbs  No  one 
udder.  She  should  have  a  proper  combination  of 
htel"   Th  ''^  t  "•'"""''"=^'  ^"  "'  ^'■'*  please 

In  no  case  should  a  cow  be  retained  in  the  herd  if 
er  yearly  record  falls  below  6,000  pounds  of  milk  or 
250  pounds  of  butter,  without  some  good  reason. 

BREEDS  OF  DAIRY  CATTLE. 

There  are  several  breeds  of  cattle  noted  for  their 
special  dany  characteristics.  Some  breeds  are  largely 
beef-makmg  m  their  tendencies,  while  some  combfne 
fa.r  beefing  qualities  with  fnir  dairy  lendencieT  A 
daityman  should  select  animals  of  a  breed  no  ed  for 
dairy  qualities  rather  than  those  in  which  beefin' 
qualities  predominate.  Deennp; 
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of  Avr  W^  ""rl^f  ^»'"'=  °"l>"'«"eJ  in  the  county 
of  Ayr  Scotland,  i  ,cy  are  a  very  thrifty  breetl 
especally  adapted  to  a^„cwhat  rough  country  and 
for  places  where  fo,age  is  scarce.  They  are  o,  a 
ather  h.gh  nervous  temperament,  requiring  gentle 
hnndlmg,  and  are  inclined  to  have  .short  teats,  Ihich 

poMtion  as  the  cows  do  not  weigh  much  over  I  ooo 
P-undshve  weight.     They  are  very^rsistent  milk^ 


AYRSHIRE 

0«,«1  b,  R.  Hu..„  »  s™^  Murtl.,  o™.,  c»«u. 

Bivmg  a  moderate  quantity  of  milk  of  average  qualitv 
or  percentage  of  fat.  The  fat  globules  arTsmal  „ 
^ze,  hence  the  milk  from  Ayrshire  cows  is  not  atpt^" 
for  creammg  by  any  gravity  method,  as  there  t 
too  great  a  loss  of  fat  (cream).     Their  milk    s  how 

:h::'seT.t  -^".."""'^  c''~ki„g,':'„d  ;• 

cneese  factory  sections  this  hardy  breed  is  ver„ 
Wular.  The  Dominion  Department  of  A^ri  ul tur? 
Ottawa,  now  has  change  of  all  the  He.rd  Books  S 
Canadian  cattle  e.«ept  the  Holstein-Friesian 
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C»n»<fi«n.-This  breed  oriVinalcd  i-  thn  \:    ■ 
of  Quebec,  where  they  are  now  7^    '  •     ,         '"" 
tinct  breed.     Thev  are  ,T  """/f  "K"'^«l  •»  a  dis. 

brought  .0  c2a";  retv  F™  .""■"  ^f"--- 
jTheya,^  sn,all  in  ske  vcrv  hard/  f  •  "'."'• 
Ircurn.,  in  bu.ter  for  ,h  Z  c„„  led  -IT  ''" 
darker  in  color, he  favoH.eco,or'Cb.i:rw!:;: 


CANADIAN. 

:^^°4F*' '•'^^fe^-'-^-t^Buffaro  tr^, '°  L'^-TJ  ••».  Canadian  bre«l  a.  .h, 

muzTunf^'r  •''  ''^''°"^  ^"^  ^  fawn-colored 
muzzle;  and  smaller  in  size  than  the  Tersev  hnf  \.. 

ml  ^'"  ■•"'"«'""=^  »'  ^  ''-'■•-t  breed  .,ince 


M 
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G«crn.ey.-Thi.s  i.,  a  Channel  Island  breed,  larger 
m  sue  than  the  Jersey.  The  li^'hter  shades  of  cllor 
-fawn  and  white-predominate.  Their  milk  is  rich 
m  fat,  and  of  a  golden  color.  As  a  breed.  judLMntr 
by  the.r  numbers,  they  have  not  been  popular  in 
Canada.  In  the  Island  of  Guernsey  and  in  the 
Ln.ted  States  are  to  be  found  some  excellent  cows. 


GUERNSEY 

H«jl.tdn-Frie«ian.--The  home  of  this  breed  is  in 
Jiorth^Qlbnd  and  the  Province  of  Friesland.  It  is 
cla.med  that  the  breed  has  been  kept  pureTor  2.cxx) 
years^  This  ,s  the  largest  of  the  dairy  breedra^r^" 
they  have  a  very  strong,  somewhat  bony  frame.  Their 
chief  characteristic  is  a  large  flow  of  milk,  having  a 
•somewhat  low.  or  under  average,  per  cent,  of  fat 
though  some  cows  give  milk  considerably  above  the 
average  m  fat.  Strong  efforts  are  being  made  by 
breeders  to  overcome  this  weakness  of  an  otherwise 
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excellent  breed  for  tlair>  iri-.  CkmI  cows  are  ik).s. 
sibly  more  common  amon^'  Holsui.rs  than  amon^' 
ani.nals  of  any  other  breed,  '(i.  \\.  demons,  St! 
Geor!:e,  Ont.,  is  Secretary  of  the  Canadian  Associu- 
tion  and  in  char^'c  of  the  herd  books. 
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Jcney.-This  is  one  of  the  best  breeds  for  purelv 
butter  purposes.  The  home  of  the  breed  is  in  the 
Island  of  Jersey,  one  of  the  Channel  Islands.  The 
cows  are  rather  small  in  size,  weighing  from  ?oo  to 
900  pounds,  and  do  not,  as  a  rule,  give  a  large  quantity 
ofmilk,  although  some  individual  cows  arc  noted  as 
heavy  milkers.  The  milk  is  rich  in  fat.  usually  test- 
ing above  4.5  per  cent.,  and  the  fat  globules  are  large 
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.n«  by  K  avuy  ,,r.«,,,  a„.l  r„r  makini  firn,  ..,.,^..' 


hot  weather. 


'"K  hrm  butter  in 


JKRSKV, 

•'■■■" -s  or  any  „,./crzn;':,ri: 


DAIRY  SHORT-HORN 

excellent  milkers,  but  the  bof-fin,r  f     j 
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Himcult  to  pnKTurc  a  s\rc  that  will  prmlucc  dairy' 
hcifcn.  It  is  to  be  rcfjrettcl  that  the  dairy  qualities 
of  this  excellent  breed  have  been  neglected  by  most 
breeders. 

ESTABLISHING  AND  MAINTAINING  A  D<MRY 

HERD. 

ff  the  dairyman  can  do  so,  he  may  use  pure- bred 
cows  for  his  herd,  although  many  grades  arc  gcHxl 
milkers.  The  avcra^re  dairyman  sh.)uld  secure  the 
best  possible  grade  cow...  and  breed  these  f,  a  pure- 
bred  sire  of  a  milking  breed  and  strai.i.  It  is  best  to 
.select  the  breed  which  he  considers  will  most  nearly 
fill  his  recmirements.  then  stici-  to  that  breed,  as  much 
time  and  effort  are  lost  by  changing  fr.,m  one  breed 
to  another. 

When  selecting  a  dairy  sire,  get  a  good  represcnta- 

tive  of  the  breed,  and  one  from  a  milking  family      He 

should  have  good  constitution,  a  masculine  character 

indicating  prepotency  and  power  to  get  heifer  calves 

winch  will  prove  to  be  good  milkers.     His  breeding 

as  indicated  by  pedigree  and  performance  of  dam  and 

Srand-dam.  and  the  development  and  placing  of  the 

rud.mentary  teats,  are  the   best   indications  of  thil 

latter  quality. 

As  far  as  possible,  the  heifer  calves  from  all  the 
best  animals  should  be  reared.  These  calves  should 
be  given  their  dam's  milk  f„r  the  first  three  or  four 

K^'i^^r"'^!/"   '^^  "'^  "^  ^^'y  "'^'^   "^''J^.  when  it 
should  be  diluted  for  the  young  calf.     New.  warm 

milk  in  small  quantities  should  be  given  to  the  calf 

until  It  IS  three  or  lour  weeks  old,  at  which  time  it 
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»■"'"   a»  el,e  .alf  can      ""     "^-T'  '"  "•«  """<  '» 
••ei..  clean  a„,|  .|ry  a„,  l,,un       "'  '"''  "'"'"'''  >» 

•""  'h.^  calf  „„.,    ,  '„  ,"„":';'"""  -'>™  f-hc„,„,, 

'"  -  to  .level,',,,  a   t  ;,   '  ,;        '.""™'  """'".nB 

•I'll      •..     The  fir,    Lt"      ''"•'!""""""    -ml   ,|ai,y 
a'  l™„  ,e„  „,„„      '  ,>^   ;  '""  ^-"1^<.M  las,  f!^ 

"••">...  .  ter  sec,,,,,,  ^  ^  'l'  r^'l  ""  :''^'  ""'^■"S 
from  „velve  ,„  fiftee.i  ,p,',"  h  r  "'''  '"''^  P'^^c  in 
the  en,l  „f  „„,  ,^"  ;„",  7" '"'.'  •••""  'he  firs..     ,f  „ 

-.-  ...  .he  ^uSd  ,r  "r  T""!  '"?  ""''  ""• 
250  |x,unds  „f  b„„er  ,he  mT.i  '  °'  ""'"^>  "^ 
worthy  a  place  in  ,|  e  Cd      Z  '*.?""''""1  »"  "«. 

•'-  ™l^  fr„„,  each  ct  „  rS*":?,""" '^"'■"'•' 
m."  th,  and  weeding  r„„   .1.  '"'•''"  ""«  » 

'"""IJ   -on    be   no"iced   '"V'Th^"'' "f  Canada 
.riple  servants  of, heuairynlff'''  '""'    '^"'-'"^ 

CARB  AND  MANAGEMENT  OP  THE  OA»V  ««„ 

Uairy  animals  must  be  treated  Lm^i       xr 
hoi>e  to  succeed  ,n  the  dah-v  h    ^     ^''    ^^°  °"^  '^^" 

tne  dairy  business  who  neglects 
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thK  point  The  .,wner  or  attendant  mi.Ht  have  thr 
confiilentv  .»f  hi,  aniinal.H,  and  rule  them  with  love- 
not  with  the  lash. 

Sick  cowH.  and  cowh  unduly  excited,  nhould  Ih' 
kept  from  the  hrr.l.  CWh  .ufferini;  from  any  con. 
t^jKious  d.scaic  Hh..uld  be  inolated  until  all  danLU-r 
of  Hp^cad.n^r  the  discane  is  past.  Their  stalls  and 
manners  nhould  be  disinfected  uith  a  carb..lic  acid 
.H«)lution. 

Cows  should  have  access  to  salt  and  plenty  of 
pure  xvater  at  all  times,  if  ,K,ssibIe.  They  should 
nexx-r  be  allowed  to  drink  dirty  or  stagnant  water 
Ashes  or  jjround  bone  should  be  given  to  o>ws  whiv' 
chew  bones  or  sticks,  as  it  indicates  a  desire  f..r 
jTjmeral  matter. 

Heavy  milkers  should  be  placed  on  ather  low 
succulent  diet  before  freshening.  From  one  and  a' 
halftotwo,K,unds  of  Kpsom  .salt,  should  be  given 
m  the  form  of  a  drench,  ju.t  before  or  directly  after 
calvmg.  I  he  calf  should  be  removed  from  the  dam 
m  about  twenty.four  hours,  unless  the  udder  be  much 
.nflamcd.  in  which  case  the  calf  may  be  left  with  the 
dam  for  a  longer  time.     In   no  ca.se  .should  the  calf 

I  Tl       u'"'.f"''  "'"•"^^  '^^"  ^♦^'■^^  "^  *■""•■  rfays 

Bathmg  the  udder  with  warm  water,  or  some  form 
,  of  nnment.  w.ll  a.ssist  in  reducing  the  inflammation. 
,       Cows   should    have   shade  in  hot  weather,  or  be 

turc  of  fish  0.1  (one-half  gallon),  coal  oil  („ne-half  i 
pmt)  and  crude  carbolic  .,cid  (four  tablcspoonfuls)  ' 
r-ixed  and  applied  to  all  parts  of  the  cow  except  thr 


\ 


s* 


CANADIAN  DAIRYING, 


iidHcf.  once  H  week,  will  keep  the  flJcs  from  abimt 
twcnty-rve  rows.  Lighter  mixturen  may  be  sprayeci 
on  once  a  day  for  this  purpose. 

Cows  should  not  be  cxpr>sed  to  cold  or  stormy 
weather,  but  on  fine  days  during'  the  winter  they  may 
be  turned  Into  a  sunny  yard  for  two  or  three  hours 
with  profit.  They  should  also  be  out  of  doors  as 
much  as  possible  during  the  fine  weather  of  the 
summer,  in  order  to  preserve  their  health.  Suitable 
shade  ought  to  be  pre)videfl  in  the  pasture-field,  or 
the  cows  may  be  kept  in  a  cmil,  well-vcntilated 
.stable  during  very  hot  weather. 

RECORDS  OF  MERIT. 

In  connection  with  the  nationalization  of  the  records 
of  pure-bred  stock  in  Canada,  a  system  of  "  record  of 
merit "  has  been  established  for  dairy  stock.     This 
work  Is  under  the  charge  of  the  Dominion  Depart- 
ment   of   Agriculture,    Ottawa.      Ry    its    provision 
breeders  of  dairy  stock  may  have  their  cows  "  offici- 
ally tested"  at  nominal  ci»st,  and  it  is  ho|)ed  that    ; 
men   engaged    in    breeding   dairy  cattle   will  avail  / 
themselves  of  this  offer  in  order  that  prospective  pur-  / 
chasers  may  know  what  they  arc  buying.     This  is  a/ 
\^y  important  line  of  work  for  dairymen,  and  is  at/ 
the  foundation  of  profit  in  cows. 
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CHAPTER  IV. 
FEEDING  DAIRY  COWS. 

The  following  pnncoles  should  be  observed  in  tho 
economic  feeding  of  dairy  cows  :  ^"^ 

I.  Feed  liberally,  especially   of  the   chean    K,  il 
foods^  Make  these  a.,  paia.ab.e  as  m''     ""' 

mnkflr^T    .T^"""'™'"  ("■«"■')  according  to  the 

meal,  and  note  whether  or  not  they  respond. 
^^3-  Study  the  capacity,  likes  and  dislite  of  each 

4-  .Keep  the  mangers  clean. 

JsTtT'/"'^  "'°''  ™l"aWebuli<y  foods,  after 
gra^s,  for  the  dairyman  are  corn  silage  clover  hi, 

and   ma,^o.ds.     The  cut  clover  haTcdghMo  ten 
_Bounds  for  each   cow)  and   the    ™,L.j  ' 

,>(.hjrty^  to  forty  poundi  per  clw)  tZt  Sh' 

'r;^:^.i,rr^rh^rc^t~-^^ 

soften  the  hay  and  mal<e  Te  wl^oIe^'masT  •" 
palatable  and  more  easily  digested  wt  T  ."'°'^ 
available  cut  straw  may  be  ^^      Th  "''  "  ""' 

young  stock  n,ay  recefve'^rl^^,,;",,  ^j;  :t'of 
th.s  cheap,  bulky  food.     Com  fodder  or  c^ltks 
•^  33 
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may  be  used  instead  of  com  silage,  but  it  is  not  so 

satisfactory  a  food  for  milk  production 
r  The  meal  may  consist  of  wheat  bran  (four  pounds) 

gmund  oats   two  to  three  pounds),  and  ground  peas, 

o.I-cake.  or  gluten-meal  (one  to  two  pounds)  per^w 
Iper  day^  About  eight  pounds  of  meal  for  each  thirty' 

pounds  (three  gallons)  of  milk  or  for  each  pound  o"^" 

uJln  t1  ^'^  "  %"  ^'°"°"'"'  ^-^'^  ^  work 
upon.     The  amount  of  meal  should  be  increased  so 

long  as  the  cow  responds,  and  so  long  as  there  is  no 
danger  of  causmg  indigestion.  The  careful  feeder 
W.11  soon  know  the  capacity  of  each  cow  for  economic 
production. 

„, Jfl!"''^^  ^^f  ""^y  ^  P"*  •"  '^^  '"^"g^'-  and  the 

1  f^r^J^  """  '°P'  °''  '^^  "^^^'  ^"d  bulky  feed 
may  be  fed  separately. 

Feeding  twice  a  day  while  the  cows  are  in  the 
stable  ,s  sufficient.  A  light  feed  of  long  hay  or  a 
few  whole  roots  may  be  given  at  noon  for  a  change 
Study  variety,  and  also  economy  consistent  with  a 
good  nnlk  flow,  in  order  to  be  successful  in  the 
feedmgof  cows. 

Green^peas^  and  oats  mixed  in  the  proportion  of 
one  bushel  of  peas  to  ojie. and  .one-half  bushels  oT"^ 
oats  per  acre,  and  sown  at  two  or  three  intervals  hi~ 
the  spnng,  make  excellent  substitutes  or  supplements 
for  short  pasture.     Corn  silage,  preserved  in  a  small 
summer  s.lo,  ,s  another  good  summer  food,  and  more 
economical  than  soiling  crops.    Lucerne  clover  makes 
an_excellent  soiling  or  green  cropfor  daJr'y~cflW^ 
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By  cutting  it  for  hay  before  it  becomes  too  woody  It 
makes  a  good  winter  food.     Green  corn,  sorghum. 

t^    7t:'^"'  '"^^  "^^^  ^  ^'^°^^"  for'summe; 
feed     All  these  crops  should  be  fed  in  the  stable,  and 

not  "over  the  fence-  in  a  pasture-field.  I  fusible, 
they  should  be  run  through  a  cutting-b';^lh;;^ 
savmg  a  waste  of  about  twenty-five  i^r  cent  as 
compared  with  feeding  them  whole 
Jl.  the  niaking  of  good  corn  silage  the  two  main 
points  are  to  have  an  air-tight  si/o,  which  may  be 
made  of  cement  or  wood,  and  to  have  the  corn  crop 

sTn  Trf  ^^""  '""'"^  °^  ^^••^^^•"e  't  into  the 
sUo.  Select  a  variety  of  corn  which  will  give  a  lartrc 
crop  of  ears  and  stalks,  and  one  which  will  mature  in 
the  locality  before  frost.  Provide  about  four  tons  of 
sUage  for  each  mature  animal  in  the  herd.  Twenty 
cows  will  require  eighty  tons  of  silage,  which  should 
grow  on  about  five  acres  of  land. 

^    FOOD-COST  OF  MILK,  BUTTER  AND  CHEESE 

The  average  food-cost  of  milk  in  the  O.  A.  ColWe 
Herd  for  three  years  (1896,  1S97  and  1898)  was  46 
cents  per  icx,  pounds.  The  average  cost  for  the  fo^d 
to  produce  one  pound  of  butter  was  lo^^  cents,  and 
the  cost  for  one  pound  of  cheese  was  4.85  cents 

P  or  SIX  months  (May  to  October),  the  average  food 
cost  of  one  pound  of  butter  was  8.88  cents,  and  for 
one  pound  of  cheese,  it  was  3.96  cents.  For  the  six 
winter  months  (November  to  April),  theaverage  food" 
cost  of  one  pound  of  butter  was  12.65  cents,  and  for 
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loo  pounds  of  milk  it  w.s  58.3  cents.     We  found  a 

narked  chfTcrcncc  in  individual  cows  with  reference 

to  economy  of  pn>duction.     So.ne   cows   produc.<l 

m.lk  more  economically  than  did  other  cows  which 

excelled^  m  small  cost  for  the  focxl  to  produce  a  pound 

(For  composition  of  foods  and  dairy  rations  sec 
tables  m  Appendix). 

HIGH,  MEDIUM  AND  LOW  MEAL  RATION  FOR 

COWS. 

An  experiment  conducted  at  the  O.  A.  Collcrrc 
c lurmg  the  months  of  January,  February  and  March 
1905.  in  comparing  12.  8  and  4  pounds  meal  daily  fed 
to  cows,  m  addition  to  roughage,  gave  the  fr.llowing 


Pounds  Meal 
Daily  per  Cow. 


Average  D«ily 

YielilofMilk 

per  Cow. 


Average  X  Fat 
in  Milk. 


12 
8 

4 


Food  Cost  ok 


26.2 

257 
231 


100  poundx  of 
Alilk. 


3-46 
3-46 
3.56 


I  poiitHi 
Butter. 


68.  I C. 

5 1.4c. 
45-4C. 


1 7.0c. 
J  30c. 

II.OC. 


The  small  amount  of  meal  gave  slightly  more 
economical  returns,  but  considering  the  maintaining, 
of  the  milk  flow  and  general  good  condition  of  cows 
we  should  recommend  giving  to  each  cow  about  eight 
F'unds  of  meal  daily  in  winter,  together  with  what 

::uLTs„ur'''"''""''"='^'°^'^'=''^<=^-»'' 
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THE  SECRETION  OF  MILK--MILKING  CX)WS. 

The  cow  secretes  milk  in  the  mammal  L'laiids  known 
as  the  udder,  but  incorrectly  spiken  of  as  "  the  baj;." 
'^^}?  udder  consints  of  two  glands  runuiut;  Itrn^hwise 
.?.QK?-^y»  which  are  separated  by  a  fibrous  parti 
tion  dividing  the  udder  into  right  and  left.  Kach 
gland  has  two,  sometimes  three,  outlets  calletl  teats. 
The  udder  is  not  dividetl  into  c^uarters.  though  each 
section  is  more  or  less  independent  of  the  section  on 
the  same  side.  This  fact  explains  why  a  cow,  having 
lost  one  teat,  will  give  nearly  as  much  milk  from 
ihr??  as  from  four  teats.  The  loss  of  two  teats  on 
|the  same  side  reduces  her  value  nearly  one  half,  an<l 
|such  a  cow  is  not  profitable.  Sometimes  a  cow  will 
ave  only  two  teats  and  about  half  the  ordinary  sized 
(Icier,  showing  a  reversion  to  what  was  probablj  the 
riginal  type  of  a  cow's  udder,  viz.,  similar  to  that  of 
he  sheep. 

The  outer  covering  of  the  udder  is  the  skin  of 
the  animal,  and  it  is  joined  to  the  muscles  of  the 
abdomen  by  stron,-?  ligaments.  This  fact  explains  the 
"holding  up"  of  milk,  which  is  a  bad  habit  con- 
tracted by  some  cows.  Giving  the  cow  somethinii  to 
eat  while  milking  will  often  overcome  this  trouble. 

37 


\n 


CA  NA  in  A  A  DA  /A'  y/f^G. 


Th   .1 

m  '\  vc.i' 
wh  J    ,tfv 

havir  '    . 

•  lucf .,   .  M 
into    rh-       i- 
|):irt  rt<  t' 

l>afses  thro* 


Ih  coHHJ^i  f,f  tissue,  fat,  nerves,  artcricn, 
i'hc  -Ht-crrtir.ti  take-*  pUce  in  the  bbulcs, 
•iuJc  up  of  from  three  to  ciijht  voHicIci 
ther.     TheHj-  vesicles  are  HntHJ  wah  cell*, 
nmon   outlet      These   outlets,  or  tiny 
*  w   '        her  tlucts,  and   finally  empty 
tuilk-cistern  placed  in  the   upjier 
^      'rom  the  milk-cistern  the  milk 
.eat-canal  to  the  o|Mnini;  at  the 
bottor »  o!   the  t.  at     This  o|Knin^'  is  closed  with  a 
musck-.     When  ciws  leak  their  milk  it  is  due  to  the 
mustlr  beinjr  too  weak.    When  cows  are  hard  to  milk 
this  muscle  is  too  tense,  or  there  may  Ix-  obstructions 
if)  the  teat-canal.     There  is  no  remetly  Un  the  latter. 
A  sharp  three-edged  knife  may  be  used  to  release  the 
tension  of  the  muscle  in  bad  oases. 

The  glands  are  not  ctpially  active  at  all  periods  of 
life  with  the  cow.  The  call  u|>on  the  dam  to  provide 
nourishment  for  her  offspring  is  the  first  stimulant  to 
milk  secretion.  Withdrawing  the  milk  by  the  calf,  or 
by  the  skilful  hand,  is  the  .second  cause  of  .stimulation. 
The  secretion  of  milk  is  usually  most  active  during 
the  third,  fourth,  fifth  and  sixth  lactation  {X-'riods,  but 
may  continue  active  up  to  the  tenth  or  twelfth. 

Various  explanations  have  been  given  of  the  secre- 
tion of  milk,  none  of  which  is  .satisfactory.  The 
metamo.phk  thcijry  assumes  that  milk  is  formed  by 
the  decomposition  of  thg^celTs  of  the  _gland.  An" 
objection  to  this  theory  is  that  with  cows  giving  a 
large  quantity  of  milk  the  glands  would  have  to  be 
built  up  several  times  during  the  day,  which  is  im- 
possible. 
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The  trannuflatiun  theory  assumes  that  milk  ii 
filtered  from  the  bUxxJ.  The  objcctLmi^rrihat 
neither  t  asciii  nor  milk  siiuur.  which  arc  amstltuent.H 
of  milk,  arc  <^>uiul  in  the  bhwul  ;  hence  must  be  a 
result  of  cell  activity.  The  fat  ii)  the  milk  i.  aU(,  in 
much  greater  prc>|K>rtion.H  than  found  in  the  blo«Ki ; 
while  the  ash  constitucntn  of  milk  and  bhxKl  have 
their  pro|K>rtions  of  sixla  and  potash  reversed.  If  the 
iHldcr  were  simply  a  filter,  wc  shoiiUlex|»ect  milk  and 
bl{MKl  to  be  similar  in  comiX)sition. 

The  secretion  of  milk  is  al.st)  ascribed  to  ferments 
acting  uptm  the  blcKxi  in  the  cow's  udder,  but  thi- 
does  nof  seem  feasible. 

A  combination  of  the  mctamorphic,  or  change,  and 
the  transudation,  or  filter,  theories,  possibly  offers  the 
best  explanation.  The  fat.  casein,  sugar,  and  some 
of  the  ash  constituents  of  milk  are  probably  the  result 
of  cell  activity,  while  the  water,  albumen,  and  some 
other  parts  arc  probably  filtered  from  the  blood  by 
the  glands. 

Milk  may  be  drawn  from  the  udder  through  the 
teats  after  the  death  of  the  cow 

/^i!M^'"«'^  (>a^t  drawn  milk)  are  richer  in  fat  than 
the  first  or  middle  portions  of  the  milking,  because 
the  fat  globules  are  retarded  in  their  flow  from  the 
vesicles  by  the  walls  of  the  ducts  through  which  the 
milk  flows  on  its  way  to  the  nailk-cistcrn. 
i  Cows'  udders  may  be  classified  as  "  well-balanced  " 
i  "deficient  in  front,"  "  pooj^behind,"  "  deficicnt^in  one- 
quarter,"  " bottle-sha^."  "pendulous"  "  fleshy"' 
"  small,"  "  large,"  and  "  elaaUc"  ^^ ' 
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Very  few  uMkk  are  "»,-ip  k  i 
d=velo,«d  in  the  fore "L  hT^  "'"''"  "•  "l-^''^ 
forequarte^  are  deficiem  *  tu'"'"''''"-  ^^'""^^V  the 
'he/act  .hat  the  uZL^'lll^^  '"  ^  "uc  ,o 
udder,  and  consequentlyT' Ir   ^"''''""'«"  °f  <he 

An  ideal  udder  i»  oL  wLT        "  "°''"'''"^' 
and  well  up  behind:  wWchhr  ^°'"^"  "'^"  ''""'"d 
f  e,  and  squarely  pla  Jd  Id      '«;'».  "^  e<»d,  even 
elastic,  mellow  skin  and  s'nr.  •     "'' '"  '"^''d  with 
udderj,  usually  decep'vl  '      "•     "^  "^^''y'  P="dant 

'-e^n^tyrurh^rf' Whe°n  ?h  "7";  "'  ""«  '■"•«  ■" 

fen  pounds  (one  gallon)  "  under  m«r"  "'"""' '» 

>"  sufficient.     If  the  dailv  „Tu  ^      ^'"^  °"«  »  day 

gallons)  or  over,  cows   hould^  ItS"  T"''  ^^'^ 

day.    Cows  giving  fortv  ^    j  ,?     "*  ""««  "n>es  a 

should  be  mfkedl„'°,?X"     ('°'''.^''"™»)"<'ver 

The  persons  who  do  th.       .^'  °^''°''"  *•»«. 
kindness,  cleanlte°s    „' !,  "     '"^  should  observe : 
?"-kly,  and  milk^g  ^75^^'  K^T'    ""'"""« 
■mportant.  as  it  tends  to  secu^e\  f'"^"^'''  "ry 
flow  of  milk.    This  is  d,,,  ,   ?■.    Z"^"  ""«'  "eher 
largely  made  at  ttetL  of  •°"'^  '"'  ""^  "«'<  " 
»nd  quality  of  the  flow  de '"dtl"^'  '""^  *"  I"""'"/ 
"pon  the  attitude  of  Z^"    '°  V  » '«■««  extent 
the  milking.  °'  ^^  "="»'  """-"ds  the  person  doing 

a  damp' ^thtircomre  ^'?°""  "^  ->"  -* 
milker  should  wear  clean Th  "^  '°r  """'■  ^he 
-hite  suit.  The  hands  also  S;,P/!'^-';'V  clean 
commencing  to  milk  c-„  u  T  ^  "'^^''ed  before 
dry  hands  if  to  acle t„  pa^  ""  "^  '"'"''''  >""' 
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THE  SECRETION  OF  MILK,  4, 

"^^e  alrof  Jhc^able  should  be  Dure  af  fK«  f 

ceTful  1 ,    ..  **™  ""'  ■*«"  altogether  sue- 

cessful  up  to  the  present,  but  they  are  beine  Perfecte,! 
and  we  may  soon    exnecl    tn  Bn^  •  V         ' 

-chine  for^mn^ing  X 'pul^^:  T^^ 

Scotch  .iSdKr-TTii-  Si  7  ^'"'"  "^ 


CHAPTER  VI. 

COMPOSITION  AND  PHYSICAL  PROPERTIES 

OF  MILK.  «v*ii» 

Cow's  milk  is  chiefly  used  for  household  and  com- 
mercial  purposes  in  Canada.     The  flow  of  milk  from 
other  animals  is  not  suflScient  to  induce  the  Canadian 
farmer  to  make  use  of  it.     The  cow  has  responded 
to  man's  efforts  for  large  milk  production  better  than 
any  other  animal.     It  has  a  specific  gravity  (weight  as 
compared  with  water)  ranging  from  1.028  to  1.036  and 
*^*^''*g«^  about  I.0J2.  U,  it  is  about  thirty-two  thous- 
andths heavier  than  water.     This  increase  in  weight 
IS  due  to  the  heavier  "  solids  not  fat,"  and  not  to 
the  fat,  which  is  lighter  than  water. 

Colostrum  milk,  or  the  milk  which  is  first  given  by 
the  cow  after  freshening,  Is  a  sticky,  yellow,  sweet 
5!i»A^?n.taLnjng.a  high  percentage  of  albumen,  which 
takes  the  place  of  casein  in  normal  milk.     It  has  a" 
high  percentage  of  solids,  but  the  percentage  of  fat 
vanes  considerably  with  different  cows.     With  some 
cows  the  fat  content  of  colostrum  milk  is  high  and 
with  others  low.     It  may  vary  from  two  to  eight  per 
cent     Colostrum  changes  to  normal  milk  in  from  five 
to  twelve  days  after  freshening.     The  addition  of  sul- 
phuric  acid  to  colostrum  will  cause  a  purple  precipi- 
tate in  the   Babcock  test-bottle.     It  should  not  be 
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used  for  other  purposes  than  feeding  calves  before 
the  ninth  m[lking.  and  in  some  cases  it  may  require 
longer  to  become  fit  for  table  use.  With  Jersey  or 
Guernsey  cows,  the  colostrum  may  be  tmj  rich  for  the 
young  calf,  in  which  case  it  should  be  diluted  with 
poorer  milk,  or  with  water.  Many  young  calves  are 
lost  by  feeding  them  this  very  rich  milk.  The  young 
calf  requires  the  colostrum,  but  it  should  be  fed  care- 
fully. 

Milk  is  sometimes  said  to  consist  of  fat  and  milk 
serum,  but  a  more  complete  analysis  shows  it  to  b( 
made  up  of: 

Water 
and 
Dry  matter     rpat 

Totoi.*""!-^      lt"r,  ,       f Casein,  Albumen, 

Total  sohds.    ISolids  not  fat.  ]  Sugar  and  Ash,  or 

I  Mineral  matter. 

A   percentage  composition  of  milk   is  ab<jut  as 
follows : 

Water «,  , 

Fat ;;;;;;; ^\l 

Casein ' ^' 

Albumen ^"^ 

:ir^:;;::::;;;;-- ■■'■•••--••■-  j| 

"^  0.7 

Total ~ 

When  first  drawn,  milk  is  either  amphoteric  rboth 
^!!^^!i!}£_5ndjidd)  or^Jkaline  in_character,  but  soon 
becomesjisid,  due  to  the  absorption  of  carbonic  acid 
gas  from  the  air,  and  to  the  lactic  acid  producpH  in 
the  milk  itself.  When  tested  with  an  acidimctcr  fresh 
milk  usually  shows  over  one-tenth  of  one  per  cent 
acid,  due  in  part  to  the  acid  character  of  the  casein 
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'ORW   IN  WLK. 
The   fat  and   n   jx,rtion   of  the  casein  are  h«l,l 
•n  suspension,  and  the  remainder  of  the  soWs  at 
dissolved    in    the  water.     The   fat  is    in   !?     r 
of  tiny  globules,  which  vary  in  /lie.     ^L^d 
Jer«.X  cows  give   milk    containing   la'rgeS  il 
Kbbules.  while  Ayrshires  and  Hottdn.^^^^ 
vv.th  small  fat  globules.  .  The  size  of  the  iTL^tl 
decreases  with  a  diminished  flow  of  milk    and  1 
number  increases.     Whether  these  glob  it  a^e  sur' 
rounded  with  a  membrane  or  not  has'^been  theTub^^t* 
o    considerable   controversy,    but  the  question  h" 
httle  practical  significance.     The  chief  mnJ  r T 

SOURCES  OF  CONSTITUENTS. 

The  sources  of  the  different  milk  constituents  are 
probably  somewhat  as  follows  •  "'^wnts  are 

The  water  is  derived  from  the  food  and  drink  of 
the  cow  by  transudation  from  the  blood,  hence  the 
-portance  of  clean  food  and  pure  water  or  he "ow 
f  J^^^?-'^^^^^^^  -'buminous^rtions  of  2 

le^^from  the  carbohydrates  and  fat  p/  the  food:    ~~^ 
I  he  casern^  albumeruand  sugar  of  the  ~  't  =. 

pro^Fd^Hved  from-^^.r^eWs  ^^^^^^^^^^  ^Z 
Jood7tHrouj;hji  special  cell  activity.  "       ^ 

-"TThe  ash  or  mineral  matter  comes  partly  from  the 

mmeral   matter  in    the   food   by   transudat  7  and 

partly  as  a  result  of  cell  activity  in  the  gland. 


COAfPOS/7/OA'  OF  MILK. 
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VARIATION  OF  MILK  CONSTITUINTS. 

The  fat  in  the  mont  variable  portion  of  milk      ft 
may  vary  from  two  to  ten  per  cent,  with  IncRWdua 
CO-      Herd  milk  will  seldom  vary  more  than    ne 
half  of  one  jx^r  cent,    from  day  to  day.     The  cWef 

milk  are  :  the  indiv.duahty,  breed,  frequency  of  milk 
-ng.  n.ghfH  or  morning'.,  milk.   penVK]  ofLaTi  n" 

eTenTooT^V^V'^  ^""'  «"^  *"  «  ^^^ 
extent,  possibly,  the  fec.1  of  the  cow 

willSl  7'"  '■■"""""^  ""'  "^  """<«'  ">e  higher 
^  l^  "^^.•^'"""'ee  "f  fat  in  their  milk.     A,  the 
^nod  of  lactation  advance,,  the  milk  usually  Z- 
eomesncher  m  fat  and  total  solids.    Th.  better  ca^ 
the  cow,  receive,  and  the  more  comfortable  they  a« 
made    the  more  favorable  are  the  condition,   f^ 
secreting  rich  milk.     Whether  cow,  are  •• ,  r"Dn«r 
or  not  will  also  make  a  difference  in  the  fa    Xlt 
of  milk.     Manipulation  of  the  udderwill  al»  iCe^' 
the  percentage  of  fat  in  the  milk.  mcrcase 

Feed,  however,  has  very  little,  if  any,  influence  on 
the  percentage  of  fat  in  milk.  Feed 'influence,  the 
quantity,  but  not  the  quality,  except  in  rar^  cases 
The  cow  poverns  the  richne,,  of  the  milk  hence  rich 
milk  must  l«got  by  breeding  and  selecting  the  cowt 
rather  than  by  depending  upon  feed  for  tWs  p^rZe 

of  lift'!  :;"°'  '"'  ""  '■"'^'y  ^o"''-'  '■"  «"  «mX 
the,  Ltrl'rt'"  """"  ^'■•i'"'y  with,  but  no.  i^ 
the^same  proportion  as,  an  increase  in  the  percentage 

^T-h^'':^ ^:;^^^'>^;^>mAc^\  compo,i. 
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M^»  but  c«sul.tc,  la-jihe  Edition  „f  „  „i.r  or  «lih 
rcnne,.  «,filc  albumen  c<««ul.,„  with  he" 

J:r;r:::et\'i:-;"-j^'- 

The  „h  con,tit„em,„f  „i,k  be«r  .  very  cIo«  ,el,. 

he  c.i«,„  unlc,  the  mirt<  be  treated  withTI^i  m 
Hme-Mlt,  such  „  calcium  chlorW  "  "'•"""■■ 

The  yellow  color  of  milk  is  due  to  ipecl.l  „,i„  • 
-.»"«;•  "nown  a,  lacjochroma  »h^h^  a,,:^^"^ 
"■■th  the-  milk  fat.     The  character  and  bnST.^ 
cow,  a,  well  as  the  fixxl  fed  to  the  cow  alfecT^  °       ' 
ofmllW     To.».  K.     1  .  "^^' *"*c*  tne  color 

reliTble:  °"  ""  ~''"  "^  """<  »«  "ot 

to^e  cl^i"''  p  "•",;"  ?"  '"  *'  •■'"  globule,  and 

.-.:^f^::ur„:r,iriarointfr:;' 

t.«cther  with  the  fact  that  the  c^in  u  nit  In  ^• 
solu  .on  render,  optical  milk  tests  of  very  lit"  e  „« 

The^or  2fmiLk  is  dueto_a  volatileii^whicris 
n22K  pronounced  in  «>mT^pkrtiran"i;Tt^*^ 

Gases,  composed  of  air    carhnn.v  '     -j  "  " " 

™ults  will  be  too  low.  """"^'  "  "«= 
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The  boiling  point  of  milk 


is  slightly  higher  th 


that  of  water,  and  .t  freezes  at  a  slightly  lower  tem- 
perature. Boilmg  imparts  a  cooked  flavor  to  milk 
When  frozen  the  richer  portions  are  usually  in  the 

on  the  milk  before  freezing  takes  place. 

Milk  is  at  its  maximum  density  at  a  fraction  of  a 
dt-gree  above  freezing  point.  The  expansion  and 
contraction  of  milk  does  not  occur  at  the  same  rate 
at  all  temperatures.  When  heated,  milk  becomes  less 
VISCOUS.  ;vi  1  flow  faster,  and  the  cream  will  separate 
more  readily.  ^ 

Its  power  to  absorb  heat  is  less  than  that  of  water 
hlectnc  currents,  so  far  as  known,  have  little  effect  on 
milk     Thesouring  of  milk  during  thunder-storms 

mT- . "!  it    ^^^"^^^^^^'^trrciTy.  but  to  th;7.;r^ 

.^"•^^"""^P^cric  con^rtBns  are  favorable  at  this  time 
^"^^^^M'owthofthc^aaic  acid  germs  which  cause 


CHAPTER  VII. 

TESTING  MILK. 

Milk  varies  considerably  in  its  physical  and  ch.,«; 
cal  composition  hence  the  need  forL'^^ ".  "m" k 
should  be  examined  first  with  reference  tf  its  color 

nSflt       It  ^  abnormal,  the  smell  obie^ 

ttonable  or  the  taste  sour  or  otherwise  unpleasirt 
such  m,lk  should  not  be  used  in  the  dairy'      ^  ''"^"'' 
Among  the  common   testing  instruments  which 
have  been,  or  are,  in  use  in  the  dairy  ar  ■  • 

1.  The  Thermometer,  which  is  an  insirument  for 
testmg  temperatures.  A  reliable  thermometer  pre- 
ferably made  of  glass,  should  be  found  in  eve.yda'^  y 

2.  The  Lactometer  is  used  for  testing  the  specific 
gravty  of  milk.     This  should  have  a  thermometer  in 
connection.    What  is  known  as  Quevenne"  Ts  ,h" 
one  most  commonly  used.     ,t  givls  the'iff  e    e 
between  the  specific  gravity  of  milk  and  waterin 
thousandths.     The  milk  should  be  at  a  temp^  a  „  " 
of  about  60  degrees.     Between  50  and  T^r^ 
one-tenthofadegree  should  be  subtracted  fromTe 
Uctometer  reading  for  each  degree  in  tempers  re 
below  60  degrees;  ^.^.,  when  lactometer  reading  is 
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lactometer  readinir  is  jn  nf  ^     '^'i*'^*^^'' '  '-^.when 

■  should  be  taken  as  soon  ^ 

as  possible  after  placinjj 
the  lactometer  in  the 
milk.  It  h  not  necessarv- 
to  read  closer  than  one- 
half  a  degree,  or  half  way 
between  two  lines  of  the 
scale. 

3-  The   Creamometcr 

Lactoscope,    Lactobuty- 

rometer,  Lactocrite,  and 

Pioskop.may  be  regarded 

as  obsolete  tests,  along 

with  several  others  which 

preceded    the     Babcock 

test,  for  fat.     A  popular 

milk    test  must    be  ac- 
curate,   cheap,    durable, 
rapid,  safe,  and  simple.     The  Gerber 
in^Europeand  the  Babcock  inATfi^ri^a 
^°5?^'"e  most  of  tTiese  qualities.     The 
Gerber  is  used  to  a  very  limited  extent 
'"  Jl^'}a^a ;   hence  we  shall  speak  in 
^^"^'K^yj^^  t-heT5abcock.     Roth  tests  depend  upon 
chemicals  to  dissolve  the  caseous  matter 'sulL- 


CRBAM- 
OMKTER. 
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riosKop. 


injT  the  fat  globules, 
and  use  centrifugal 
force  to  cause  a  fur- 
ther and  more  coni- 
plete  separation  of 
the  fat.  InthcGer^ 
ber  test  two  chemi-. 
cals  («iulphuric  aci<f 
and  amyl  akohol) 
arc    used.      In    the 

Babcr.rlr      tyit^ su], 

phuric  add  only  is 
used,  but  hot  water 
is  added  to  the  sample,  after  subjecting  it  to  coi- 
trifugaj  force,  in  order  to  float  the  fat  into~the 
graduated  neck  of  the  bottle. 

THE  BABCOCK-TEST  FOR  MILK  FAT. 

This  test,  which  has  been  of  great  service  to  the 
dairy  industry   of  Canada,  was   discovered  by   Dr 
S.  M.  Babcock,  chief 
chemist  of  the  Wis- 
consin  Experiment 
Station,     in     the 
United     States     of 
America,    and    was 
first    given    to    the 
public  in  July,  1890. 
.       The  materials  re- 

/   quired  for  making  a 

/    test  are,  a  properly  babcock  tester. 


graduated    bottle    a    irrt  , 

pipette,  a   ,7.5  c^.       /f   "■'=■   ("^"bic    centimetre,) 

Phuric  acid,  a  ce„trif„™,„'v  "'*■'•  °"""'"<^i»l  -sul- 

The  bo.ties  should  ^         i""'  ""''  "'"  *••>'"■ 
should  how  aboutX i-^    Th      "?'="■>'  e'-«  ""d 
Rraduated  into  ten  l-,m'.'  "'■'■'''  °'"  ""=  little  is 

-nts  one  per  cent  Fa  htT'  "*  "''''■'*  -P- 
five  .mailer  one,,  repre^e mt^V'"  "  "'"''"'  '"'" 
cent  each.  The  v,  lumeof  "^  '"""'enths  of  one  per 
^  =  C.C.    The  bottle, Thould  J        l"^  'P"^'-'  »'>ouM 

*e  bottle,  numbered  con^c't    el":  '"""'"'  '"  "»- 

The  pipette  should  have  •.  r,,l        ■ . 
the  lower  end  for  rapid  de UverT  a    ,  "'^  ""^"'"^  =" 
enough  in  the  lower  part  t'n  ■'^""'''  "*  ^'"»" 

"f  the  bottle  and  mZZIT  T"^  '"'"  ""=  "•^'< 
the  milk  flows  in.    The      6  "",  ^'"  '"  ^«^P«  =«■•< 

ing,  should  be  four  or  five  ilh"'  T  '  '°'^^='=  '"  "H- 
The  acid  measure  should  t  "^  ""^  "PP^^  ™<'- 
«  h-p  on  one  side  for  p^u  L  ^''  ^°°^''''"'  ""^^ 
the  side  showing  the  To™^'  ^"^  "  P'«'"  ">"k  on 
17.S  CO.  ^  P™P«-^  <l"'->ntity  to  use,  viz.. 

The  sulphuric  acid  should  h 

of^s. to  ,.83.  This  ,h,  d  rkeT"'"'^ '''''"y 

stoppered  bottle,  and  in  =,  r  ,  P'  '"  "  "ehtl>- 
should  be  taken'inta  dlingtis^M  ''"^'  "- 
eoTosive.  ff  .„^^  the  hand,  /'  "  '"  '">■ 
be  washed  off  at  once  with  n^  .  '"  ^"'  "  "'""W 
■nonia  will  ,e,to,e  the  co  or  o"^  ?  ^  "'  ""'^^-  A"- 
bumed  with  the  acid  "  "°"""e  "hid,  i,  not 

The  centrifugal  machine  Should  be  from  twelve  to 
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twenty  inches  in  diameter,  and  should  revolve  at  the 
rate  of  eit,rht  hundred  to  twelve  hundred  revolutions 
per  minute  A  smooth  running  cog-gear  is  prefer- 
able  to  any  belt  or  friction  gearing.  For  factojj-  use 
a  steam  turbme  machine  is  best.  No  really  good 
hand  liabcock  machine  has  yet  been  put  upon  the 
market  m  Canada.  ^ 

The  hot  water  for  filling  the  bottles  should  be  at  a 
Xempcrature  of  140  to  ,60  degrees,  the  latter  tem- 
perature when  working  in  a  cool  room  with  a  hand 
machme. 

MAKING  THE  TEST. 

The  sample  to  be  tested  must  be  thoroughly 
mixed  by  pouring  from  one  vessel  to  another  four  or 
five  times,  so  as  to  have  the  cream  well  distributed 
through  the  milk.  If  the  sample  be  taken  from  a 
cow,  all  the  milk  she  gives  should  be  put  into  a  pail 
and  the  sample  taken  from  that.  It  is  useless  to  take 
the  first  milk,  the  middle  milk,  or  the  last  milk. 

After  mixing,  measure  the  sample  by  placing  the 
large  end  of  the  pipette  in  the  mouth  and  drawing 
the  m.lk  above  the  mark.     Then  place  the  ball  of 
the  right  forefinger  over  the  top  of  the  milk,  before 
It  drops  below  the  mark,  and  tip  the  finger  slightly  so 
as  to  allow  the  milk  to  run  out  slowly.     When  it 
reaches  the  mark  cover  the  end  of  the  pipette  with 
the  finger  and  place  the  lower  end  of  it  in  the  bottle 
Then  remove  the  finger  and  allow  the  milk  to  run  in 
slowly,   so  as  to  permit  the  air  to   escape.      If  the 
pipette   be   large   the  bottle  should  be   placed    in  a 
slanting  position,  with  only  the  end  of  the  pipette  in 
tlie  mouth  of  the  bottle. 
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Blow  the   mflk   which   remains  on  the  inside  of 
the  pipette  mto  the  bottle.     Next,  measure  the  acid 
and  pour  .t  carefully  into  the  sample,  holding  the 
bottle  in  a  slantmg  position,  that  the  acid  may  run 
along  the  s.de  of  the  bottle  and  under  the  milk-not 
through  .t.     M.x  the  acid  and  the  milk  by  a  rotary 
mot.on>.ng  careful  not  to  get  any  curdy  matter  in 
the  neck  of  the  bottle.  When  the  curd  is  ail  dissolved 
and  the  contents  are  a  dark  brown  color,  caused  by 
the  burnmg  of  the  milk  sugar  and  other  compound^ 
of  the  m.lk.  the  sample  or  samples  may  be  placed  in 
the  pockets  of  the  machine.     It  is  very  important  to 
have  an  even  number  of  bottles  in  the  machine,  and 
to  have  them  properly  balanced.     Whirl  the  samples 
at  full  speed  for  about  five  minutes,  then  add  the  hot 
water  With  a  j^pette.  or  from  a  small  can  having  an 
outlet  at  the  bottom   to  which   is  attached  a  small 
hose  closed  at  the  lower  end  with  a  pinch-cock      A 
small  p.ece  of  glass-tubing,  drawn   to   a   point  and 
inserted  m  the  rubber,  is  convenient  for  filling      Fill 
the  botttles  to  the  eight  or  ten  per  cent.  mark.     Be 
careful  not  to  run  the  fat  over  the  top  of  the  bottle 
and  have  sufficient  water  to  float   the  fat  into  the 
scale  when  it  is  read. 

When  troubled  with  cloudy  readings  it  is  advisable 
to  add  the  water  at  two  different  times,  instead  of  all 
at  once.  After  adding  the  water,  whirl  the  samples 
agam  for  two  minutes,  when  the  readings  may  be 
made.  If  testing  many  samples,  especially  in  a 
cold  room,  it  is  advisable  to  remove  them  from  the 
n^achme  to  a  dish  of  hot  water  at  a  temperature  of 
about  140  degrees. 
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«nd  have  the  fat  on  3  level  ,vi.h  the  eye.    CaC~ 
are  u«ful  for  accurate  reailiny.,.  "^ 

Kmpty  the  bottles  as  sewn  as  po5.sible  after  reading 
and  before  the  fat  becomes  cold     Rinse  them  twfc^e 

If  U,e  bottles  become  grea,>,  rinse  with  a  hot  solu'tiin 

For  testing  skim-milk,  buttermilk,  „r  whey  it  i, 
customary  ,0  use  what  i.  known  as  a"  double^^e^k" 
bottle  havmsj  a  fine  gra<l,;atio„.  Use  more  than  the 
usua    amount    of  acid    with   cold  skim-mi  k    and 

iT'Th:  fi;."""^™"'  '""  Whey,  espec'X  The 

one  tenth    r  '^'""'  °"  "'""=  '^'"'=''  '•"   "^  '« 

one.tenth  of  one  per  cent,  and  each  succeeding  space 

as  .05  per  cent.  Hence,  if  a  sa.npic  of  skim-S 
eontams  sufficient  fat  ,0  cover  oni-half  a  space  it 
should  be  read  as  .05,  and  if  covering  two  spaceras 
•  15  of  one  per  cent.  fat.  ^       '    ' 

For  testing  cream,  use  an    18  c.c.  piprtte    and  a 

^r  cent.  fat.  If  „o  cream  bottle  is  available,  measure 
18  c.c  of  cream,  and  add  two  pipettes  of  water  mix 
thoroughly,  then  measure  ,8  c.c  oV.he  d.Iuted  cre'm 
m^  an  ordinary  bottle;  use  less  acid,  and  procera^ 
w.h  whole  milk.  Multiply  the  rcadin,  by  threV  to 
pbtan,  the  percentage  of  fat.  ,f  a  604  cc.  p  ' tte 
^convenient,  add  one  measure  of  cream'  and  Zrf 

before.      More    accurate    results    are    obtained    by 
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weighing  the  cream  on  scales,  but  this  is  hardl> 
necessary  in  ordinary  work  on  the  farm  or  at  the 
creamery. 

To  test  cheese,  it  is  necessary  to  weigh  from  four  o 
six  grams  of  the  sample   and   place  carefully  in  a 
Babcock  bottle,  preferably  a  cream  bottle.    Then  add 
12  to  15  c.c.  of  hot  water,  and  shake  thoroughly  until 
the  cheese  is  nearly  all  dissolved.      Then   add   the 
sulphuric  acid,  and  proceed  as  in  testing  milk.     If  six 
grams  be  taken,  the  percentage  of  fat  is  got  by  mul- 
tiplying  the  reading  by  three.     If  four  or  five  grams 
are  taken  the  percentage  of  fat  equals  -^-B?:»1Uml'L» 
e^.,  four  grams  of  cheese  give  a  reading  of  8.8.    The 
per  cent  fat  -  '-^  »  39.6. 

SPECIAL  POINTS 

SscMTocy  is  necessary  in  all  parts  of  the  work,  else 
it  is  without  value. 

Burnt^readings  are  usually  caused  by  too  strong 
«f  !«^.  by  allowing  the  acid  to  fail  through  the  milk,  by 
allowing  the  sample  to  stand  too  long  after  adding 
the  acid,  or  by  having  the  milk  or  acid  at  too  high  .1 
temperature— 60  to  70  degrees  is  favorable. 

Curdy  matter  in  the  fat  is  usually  caused  by  the 
acid  being  too  weak,  the  milk  or  acid  too  cold,  or 
through  improper  mixing  of  the  milk  and  acid. 

Churned  samples  should  be  heated  to  about  no 
degrees  R,  then  be  mixed  and  sampled  quickly  while 
the  liquid  fat  is  mixed  with  the  serum. 

Partly  frozen  milk  should  not  be  sampled,  if  it  can 
be  avoided,  until  the  frozen  part  is  melted  and  mixed 
with  the  liquid. 


\I- 
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'•"  "".11  .,u.„,l,L.  .nd  mix^n!^  1  ""«""»'-''  '/«. 
It  diwolvcd  "^  """"  ""'"  «"=  curd 

'V        THEORY  OF  TW  BABCOOC  TOT. 

"•"k^     The  voLc  of  ,hA  X  L'  *"  ^"^  f  •  °' 
"wttle  l«  1  C.C.    The  av^.™  t.™a"''ted  n«k  of  the 

f«  i,  .bout  .9  therefo '^^'  ?"'"'  ""'"y  °f  -""k 

dent  fa,  to  fill  the  gradua.  JnLw  of  tlL""^;,";'  ',"*■ 
o  to  .0  is  read  as  ,o  per  cent   fa,   ,^  '"'"'  '**" 
-e^ht  of  the  fat,  is  ,o^r  cen'  of '.s^he""  'l' '"', 
milk  used  in  making  thftest     If  .k       ?     '**"  °' 
«".  five  space.  „„  .he  n'ecH'f  th  '.Ltultr  "h"" 
five  per  cent,  because  its  w«„h,       u      '      '  ""'  " 
-hich  is  5  p.,  cent^f  •;;nf^;7,'7'"r'!''"""' 
a"  the  readings.     The  BaK°  ,  'Z'^'"''  '"^'" 
««e  weights  of  milk  and  faT  ThTmilt^";  ""'" 
»°t  weighed,  bu,  measured   b«aus^  t  is'      "'  "^ 
■"""»"o  measure  than  towe,^  T„  "  '""• 

from  a  difference  in  the  ,^TS  ^  ''"■°"  '™'"B 
f^-t  a.  not  to  n,a.eri:iral?.r°  ."'•['''" L° 
taken  to  do  the  work  properly  ''  '^'»;''^ 
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l/S^S  OF  THE   nAncOCK   IKSnii  5- 

watering  .,f  milk.  ^  ^^-^  "ndicatc-s 

milk.  ^""^^"^•''^'^-  "^  f^'t  indicates  skinnning  ..f. 

with  rr:''  '"r^"^^'^  ^^^•^^'"^'  ^30  to  ,,.  combined 
both  skimmmg  and  uatcring.  ^"^  """cato 

CALCULATING  SOLIDS  NOT    fat  »b^.. 

oilous  .  To  the  lactometer  readin;;  ;,t  rto  ,le,.rees  arf.l 

~- ''       ^  __    °/  <    fC    J,' 

.ne;:ce:.r/:;tlTL\rL^r>-™--« 

USES  OF  THE  BABCOCK  TESTER. 

J^  To  determine  the  relative  value  of  cows  in  the 

2.  To  determine  the  relative   value   of  m.lU  f 
butter  and  cheese  making.  '""'  '^'' 
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3.  T<,  detect  losses  of  fat  in  the  manufacture  .  f 
"Utter  atui  cheese. 

4.  In  conjunction  uith  the  lact..mcter,  to  d«-tcct 
adulte.rat.on  of  nnik  l>y  skim.nin,  or  wateHnj,.  And 
aso  b,.  t  e  use  of  a  formula,  it  enables  the  ^Tator 

.  c.  culatc  approximately  the  percentage  o/ solids 
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cnAPiKk  VIM. 

CARING  FOR  MILK  ON  THE  FARM. 

The  ecus  slmulcl  Ix.  luMltlu-  a,ul  clea,,.  Colcstruin 
(HcistinKs)  .sh.,uld  n..t  be  sent  to  the  f.u  t-.ry  Thr 
Hta  ,le  and  pasture  should  Ik.-  clean,  drv.  and  .ree  fron. 
biid  .^'ors  an.l  ba. I- smelling'  weeds,  /he  Cn^i  should 
fK'  clean,  pure,  sueet.  an<l  uholeson.e.  Cow.  KivinL' 
m.lk  should  not  Ik  allowed  to  eat  brewers'  grains 
<l.st.  lery  slops,  turnips  or  t..ps.  ra,,c..  mouldy  meal' 
»po.l'l  hay  or  spoiled  sila^^e.  cleaninKs  from  thJ 
horse-stable,  or  anything  wi.ich  w..uld  tend  to  taint 
the  inilk. 

Either  rock  or  cmmon  salt  should  be  accessible  to 
he  cows  at  all  times.     Plenty  of  pure  water  ouK'ht 
to  be  w.thm  easy  reach  of  milkit.^r  cows.     Foul  stau- 
nant,  )r  very  cold  water  are  injurious 

Cows  should  be  milked  with  clean,  dry  hands,  after 
wipmK  the  teats  and  udder  with  a  damp  cloth.  The 
m.lk  should  be  .strained  at  once  after  milking  through 
afiric  w.re  strain. r.  and  also  through  two  or  three 
thicknesses  of  cheese  c  -tton.  The  strainer  needs 
spcca  care  m  keeping  .t  clean.  The  pails  and  can 
mu.st  also  be  clean.  The  milk  should  be  removed  from 
the  stable  or  milking  yard  as  soon  as  posHiblc  after 
mtllnng.    It  shoukl  be  cooled  at  oncetua  temperature 
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'"»•<  i"  ••r.l.r  ...  f.„  ill, .,.     .      ,  '  '■>■  """"K  "»■ 

■.;"VM>.,  ...a  I,  u ,.,,,,;::-;;'"  «..r^ „. 

'"...lay  .„..r„i„,.  „,,  ,.„,,,      ,„„„t;,^        ■"•'  '"'"I 

""■'■••«„— .h'.c ',';:"' ">■ 

»""m .-..«•» :,'^!,',:;":^:' ■'::; '•-  ^4.... 

a.s  ix.ssibk..  '^P^  "^t'l'aratc  as  lon^r 

covered  and  b..a,e     ,.'';';;    ^  •^'""'  ^''"'"'^  »- 

-at,y  painted,  whit::'^;;;^:^''^'^''"'^ 

tectcd  fn,„.  the  rays  of  the    un  7        ^'  *  ^  '*''"- 
rain-uatcr.  ""'  ''"'"  ''"''^  and  from 

"*  '"''^^''''^•-  »hc  cans  shculd  be  covered  w.^h 
vas  cover  while  on  the  uav  to  tC  T  ^  "  ""• 

»"  hot,  dustv  weather      l/j  .       ''"'>''  ^^f^-cially 

waggon,  the  .na:  I;:  H,!:r^;''7;"->' that  the 

be  clean,  and  a  credit  to  th^'l-u  d'. TT  ^'""'' 
(  anada.  ^  '"'^  ^'^''V  industry  of 
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b^'ing  emptied.     Sour  whey  or  buttermilk  should  no, 

-  tt'cirtrrst^R^'r"  '""->''  '"^ '-  -"  «-« 

■n.H.     It  .s  safer  not  to  return  whey  i„  the  milk  c,n 
A  wparate  vessel  should  be  used  for  this  p™' .s/if 
the  whey  must  be  returned  to  the  farm.     I   ,  iwhev 
must   be   returned   in   the  milk   can    i,   ZJaZ 
emptied  at  once  on  its  arrival  «  th^  f  t  . 

can  thoroughly  washed  rL'd'  fhe";::  hln': 
before  m.lk  is  put  into  it  again.  The  whev  . '^^ 
must  also  be  kept  clean.  ^       ^ 

even^^hin  ?  T''  '""'■;•'  "  "^"'"R  ^"'  "'"''  ■-"  »"  have 
m,lk)  as  rap,dly  as  po.ssible  to  a  temperature  b^l"  „ 
;o  degrees,  and  to  50  or  Co  degrees  if  ^ssible 


CHAPTER   IX. 
THE  FARM  DAIRY. 

TUK  tcmlcncy  in  some  districts  is  to  manufacture 

conva„c.,u  toachceseryor  creamerv.  when  ,he"  ^ 
a  sufficent  numS  :•  of  cows  to  make  i,  prSle 
where  a  ko,kJ  ^airy,  properly  equippedjs  ZvTdri 
where  someone  on  .he  farm  knows  W  o  male  ^ ' 

ava  able.     To  make  ordmary  or  inferior  dairy  Roods 

Canada  .Hro„,H  .he  makt/o7p::rd:::;v.r  '" 

In  order  to  make  the  work  pleasant  and  profitable 
a  su„ab.e  dairy  should  be  provided,  and  it  Sdt' 

sho  IdT""  "'"'  '""^''"  '"™»''^-  The  location 
should  be  convenient  to  house  and  barn  with  an 
abundant  supply  „f  g^  „^,^  ^-o^L" 

should  contain  .<x,  to  300  square  feet,  and  ha^ " 
ce.hng  ,0  to  ..  feet  high.     A  refriger;tor  and  ,ce 
house,  the  latter  of  about    50  to   rt   ,„„«  ." 
.hould  be  conveni,  „t  to  or  LLcfed  l™    the'S 
proper,  and  preferably  situated  on  the  north  side  of 
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the  dairy.     Good   rlralnaj;c   should  be  provided   f. 
remove  all   waste  water   to   a   convenient   distance 
The  material    for  the  dairy  may  be  cement,  brick- 
stone,  or  wood.     The  walls  .should  be  made  .so  that" 
the  inside  temjjerature  can  be  controlled.     This  is 
best   done    by   having    hollow   spaces    in   the  walls 
Hollow   cement    blocks,    hollow    bricks,   or   still   air 
spates  got  by  the  u.se  .»f  lumber  and  building  pai>er 
are  all  k„<k1  for  this  purpose.     The  floor    may  be' 
made  of  cement,  or   pine  wood,  and   should   sL.pc 
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about  one  mch  m  six  feet  to  a  gutter  for  ease  in 
cleanmg.     The  wooden  floor  should  be  made  of  weP- 
selected  matched  lumber  ,^  inches  thick,  having  the 
jomts  put    together  with   white  lead.      The  surface 
should  be  treated  with  two  or  three  coats  of  hot  lin-k 
seed  0,1  (8  parts),  turpentine  (i    part),  and  dryer  (, 
part),  applied  with  a  brush  and  well  rubbed  into  thei 
wood.     This  dressir,g  should  be  applied  to  the  floor'^ 
at  least  once  a  year  to  preserve  it  and  make  it  easy 
to  clean.  ' 
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The  utensils  for  a  farm  flair>',  Including  a  cream 
sejiarator  but  no  power,  will  cost  about  $200.  If 
cheese  is  made,  a  steam  boiler  is  very  convenient.  It 
is  useful  for  making  hot  water,  so  essential  In  a  dairy. 
It  may  also  be  used  for  heating  the  dairy  in  winter. 
Dairy  utensils  should  be  first  rmsed  In  cold  water, 
then  be  washed  with  a  brush  in  hot  water,  then  be 
steamed  or  scalded,  and  tinware,  cloths,  etc.,  may  be 
put  out  in  the  sun.  Wooden-ware  should  not  be  put 
in  the  sun,  as  it  cracks  or  warps  them. 

The  chief  advantages  gf  private  dairying  are :  That 
it  saves  the  direct  cokt  of  manufacture  in  a  creamery 
or  chees'^ry  ;  a  better  article  is  possible,  as  the  maker 
has  everything  under  his  or  her  control ;  the  maker 
comes  into  direct  contact  with  the  consumer,  which  is 
not  possible  in  factory  work  ;  it  furnishes  u.seful, 
pleasant,  and  profitable  employment  for  the  boys  and 
girls  on  the  farm;  and  there  is  more  profit  in  this 
method  if  circumstances  are  favorable  and  the  dairy 
is  well  managed.  _         . 

TM.dm4YIWlt4CSSLArp:  The  lack  of  suitable  labor  on 
many  farms;  a  lack  of  proper  dairy  and  utensils,  which 
compels  the  farmer's  wife  to  make  butter  in  the  kitchen 
or  down  cellar  wi;h  the  crudest  utensils  and  under  the 
most  discouraging  circumstances  ;  and  the  difficulty 
of  getting  a  proper  market,  as  many  private  dairymen 
have  to  sell  their  goods  at  country  stores  or  nearby 
towns,  where  no  di.scrimination  is  made  in  price  in 
favor  of  good  quality.  The  trading  of  dairy  goods 
for  dry  goods  and  groceries  is  one  of  the  greatest  hin- 
drances to  the  development  of  dairying  in  Canada,  as 
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a  pUce.  Ijuk.  or  no  prtmium  .,,.,„  brdnn  «n.l  ,kil|- 
Hh.ch  are  ncccnary  fact..r.  In  ihc  m«kinK  "f «  fine 
quality  of  <lairyjr,KKk  '  «  nnc 

price  |*r    MKirul  of  butter  arc  usually  greater  at  a 
creamery  than  in  the  .,..,,.  Tarn,  .lafry'    Kit  her  of 

turuiK.  «n.l  the  farn.er'.  uife  is  huvcU  the  labor  and 
worry  ..f  makuig  butter  on  the  farm. 


/r   ii 


1/ 


^^ 


(ft^       i     .^,y 


iMd    '  c  n  0*s 


ClfAPTF.R   X. 

CREAMING  MILK  AT  THE  FARM. 

TllF.  cream,  which  cinitainn  a  lar^je  fxjrtl'n  of  thr 
fa.  of  milk.  i.H  Ii^rhler.  or  j»of  Icj»»  sf Hrcifi.  ^;ravity.  than 
the  wrum  or  sklin-milk.  hence  it  tefuln  to  separate 
from  the  heavier  fwrt.      Thii  neimration.  h. .u ever,  il.x!» 
not  take  place  unless  force  lie  apphc«l.     The  two  forces 
made  use  of  in  creamin^j  are  gravity  and  centrifugal— 
the  f.mner  in  the  case  ..f  milk  set  in  pans  or  cans  f.,r 
the  cream  to  rise  ;  the  latter  in  the  case  of  cent rifujjes, 
or  cream   sef)arators.      Hoth  forces  are  natural  and 
have  been  in  existence  throughout  all  time,  but  only 
the  f.  '^ce  of  gravity  was  made  use  of  for  creaming  milk 
up  to  about  1876.     The  force  of  gravity  is  obtaine.1 
tree  of  cost,  hence  the  reasf)n  for  its  having  tjeen  used 
so  long  »x.-f.>re  c^|^|;i|iji^.fyQ:c.  and  als„  a  reason  for  its 
c  mtiniud  use  by  many.     Gravity  acts  in  a  <lownward 
<lirecti..n  v\Mm  the  heavie-  skim-milk,  while  centrifu- 
gal force  causes  the  skim-milk  to  travel  in  an  outward 
direction  in  the  bowl  t)f  the  cntrifuge.     V\'e  have  also 
centripetal  force,  causing  the  cream  to  seek  the  centre 
of  the  cc-ntrifu^jr  „r  separat.>r-bowl.      The  skim-miiF 
travels  in  the  same  direction  as  the  r.ntrifugal  and 
gravity  forces  are  acting,  while  the  cream  travels  in  an 
opp<Jsite  d'rection 


CRKAMtXG  StttK  A  r  jm  FA/t.^  A; 

In  .uMltlon  to  ,h.  force.  «l.kh  cms.  .rc«,„|„,  .,r 
m.lk.  other  f.utor>  influence  the  cmpMeneHH  of  ,  J 
-1-at.on      rhief  of  the.,  .re.  the  Uo.^^^^^ 
milk,  currents  ,„  gravity  meth.xN,  the  len^'th  of  ti    e 
Hunng  which  the  .ilk  i.  .^;  to\L  ^^'n' 
the  HUe .,   ,lu-  f..t  lilobules  in  the  milk,  the  te.n.t  r  a ur.; 
1^  the  nulk  -lurin,  the  .,.,.,...,  n',.  ...l;:';  /  ^ 
m  Ik  .uhjectecl  to  the  action  of  the  cre.uning  force. 
«n.|    the   H,Kcml    cm.truction   ..f   the    nm  Mn 
"-hu.  in.  Inch  the  creaming  takesVC"'" 
Hrurty.  these  factors  inrt...,ue  creaming  an  follow.  • 

1.    f   ,    ?T      ^""^•"''*'"  gravity  creaming  shoul.l 

"H  all  the  m.lk  n)  a  pan  or  can  lo  a  uniform  y  low 
tcmiK-rature.  as  rapi.lly  a.  possible  ^ 

1  he  longer  the  time  .lurmg  which  milk  is  ■  uhjectcl 
to  cream.Mg  forces,  the  n.ore  comple..  !v  is  th.  relm 
-P.uate<l.  a  though  there  i,  a  limil  t.  the  ti  which 
may  Ik-  used  econ..mically.  " 

The  larger  the  si.e  of  the  fat  glol.nles  in  the  milk 
the^mo.  eas.y  an.   completely  may  the  cream  ;::: 

Thewarmerthemilk.uptoat  least  ir«cle.,rc^.,f,,, 

he  ccmnfuge.  unles.  it  be  f,,.h  from  the  cow  the  more 

fevorable  are  the  ouulitions  for  creaming  ;  but  in  tl 

case  of  gravity  creanjing.  where  ser,-ir-ition  t  L      V 
s,,m,.,..u„.     .      ,      .    .    *^'    '"^"^^^P-'ration  takes  place 

the  n,  Ik  ,„  „r.l.r  to  prc-vi-nt  »,i,r,„^-.     s.,  far  as  the 
viscous.  ^'      ""'"^  ""•■  ""■"'  "  '•-■»'■ 
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The  less  the  volume  of  milk  subjected  to  creaming 
force  in  a  ^ivcti  time,  the  more  favorable  is  the  con- 
dition for  separating  the  cream.  Hence  it  is  rtot 
advisable  to  have  cans  or  pans  too  large  ;  nor  shouUl 
too  mucli  milk  be  crf)\vded  into  the  bowl  of  the  cen- 
trifuge, if  we  wish  thorough  creaming. 

The  inside  of  the  pan,  can,  (jr  centrifuge  shoukl  be- 
as  smooth  as  possible,  and  should  be  so  constructed 
that  all  parts  may  be  readily  cleaned,  as  these  condi- 
tions favor  complete  separation  of  the  cream  from  the 
milk.  Special  ccjntrivances  on  the  inside  of  the  bowl 
in  the  form  of  discs,  plates,  etc.,  also  favor  "close 
skimming." 

METHODS  OF  CREAMING. 

The  most  common  methods  of  creaming  milk  are 
by  the  use  of  small,  shallow  pans,  deep  cans,  and  the 
more  modern  centrifugal  cream ..  separator.  Which 
method  is  best  to  adopt  will  depend  upon  circum- 
stances. When  deciding  this  matter  it  will  be  well  to 
consider  the  effect  upon  the  quality  of  crearn^^utter, 
and  skim-milk  ;  the  loss  of  fat  sustained  in  the  skim- 
milk  and  buttermilk  ;  the  labor  and  expense  involved 
in  first  cost  and  in  operating  the  method  ;  the  number 
of  cows  in  the  herd  at  present,  and  also  the  number 
which  a  prospective  purchaser  is  likely  to  have  in  the, 
future.  In  general,  the  method  to  adopt  is  the  one 
which  will  produce  the  best  qualit\'  of  products  with 
the  least  loss  of  fat,  and  with  the  smallest  expenditure 
of  labor  and  money  for  the  results  obtained. 

Shallow  Pan  Creaming;. — To  get  the  best  results 
with  shallow  pans,  they  should  be  made  of  pressed  tin 
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four  mchcs  ,k.c|,  ,.,.(J  tweivc  i„ch«  in  .liamclc-r.  The- 
m,lk  should  be  .trained  i„.„  the  pans  as  s«,„  „, 
J»ss,b  e  after  m,lki„«,  and  then  be  allowed  to  stand 
perfectly  st.ll  ,n  a  pure  air.  free  from  drau«l,.,,  at  a 

ZTf  r "','"':"  5°  '" '"  "'■■'■'--■  f"' '— 'y 

roiir  to  forty -eight  hours. 
/-     Milk  set  in  shallou'  pans  at  the  Ontari,,  AKricnl- 
J  tural  College,  and  skin^med  at  56  degrees,  confined  ' 
^  an  average  of  .38  per  cent,  fat  in  the  skim-milk,  while' 
.m.Iar  m.Ik.  cooled  to  46  degrees,  at  skimming  conA 
.ned  ..8  ,^r  cent,  fat  in  the  skim-milk.     A  lower 
^    cmperature  than  ks  commonly  supposed  to  be  advis.  ' 
able  may  be  used  for  shallow  pan  creamin- 

The  cream  should  be  removed  while  sweet  by  first 

a  thm-b!aced  kn.fe;  then  glide  the  cream  carefullv 

sk.m-mdk  to  prevent  the  cream  sticking  to  the  pan 
bc-mg  careful  not  to  take  any  more  skim-milk  than  is' 
necessary.  a.s  it  dilutes  the  cream  and   makes  it  more 
difficult  to  churn,  besides  giving  more  bulk  to  handle 
The  perforated  skimmer  should  uor  be  used,  as  it  wastes    ^ 
cream.     If  the  wind-.ws  are  open  in  the  roon.  where  / 
the  cream  .s  set  in  pans,  a  draught  sb.uld   not  blow  I 
om-  the  m.lk.  as  this  causes  a  tough  leathery  cream 
d.fficult    to    churn,    and    sometimes    causes   "  white  i 
specks     m  the  butter.     The  windows  shc.uld  hav.  fine 
i    screens  to  keep   out  dust  and    insects.      The   pans 
V  should  be  thoroughly  washed  after  each  time  of  u.Iin. 
Xndifposs.ble  they  should  be  placed  outside  in  thj 
fr^h  air  and  sunshine  before  filling  again  with  milk./ 


/ 
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This  method  may  be  adopted  where  only  one  or 
two  cows  are  kept  and  a  i,'o(xl  clean,  well-ventilated 
cellar  or  other  cool  room  is  available  for  summer,  and 
a  clean  place  where  the  milk  will  !iot  freeze  may  be 
{{ot  in  the  winter.  It  may  also  be  used  where  neither 
ice  nor  cold  water  are  available  for  deep  settin'»,  and 
in  preference  to  deep  setting'  with  "stripper"  cows' 
milk,  or  other  milk  which  is  tlifficult  to  cream. 

The  chief  objections  to  shallow  pan 
creaming  are  the  great  danger  of  hav- 
ing the  creun  tainted  from  impure 
surroundings,  the  loss  of  fat  in  the 
skim-milk,  the  loss  from  the  sklm-^ 
milk  and  cream  being  sour  in  hot^ 
weather,  and  the  large  amount  of 
space  and  labor  required  with  a  herd 
of  ten  or  more  cows, 

Deep-Setting  Methods.— Cans  for 
creaming  milk  by  deep-setting  are  of 
two  general  classes— those  which  are 
submerged  in  cold  water,  and  those 
which  are  surrounded  with  cold  water. 
The  Cooley  can  is  a  good  example 
of  submerging  ;  and  the  common  "  shot-gun  "  can,  of 
those  set  in  w  ler.  Some  cans  are  skimmed  by 
removing  the  cream  from  the  top  with  a  cone-shaped 
dipper,  which  is  first  wet  in  skim-milk  or  water. 
Some  have  a  tap  at  the  bottom  of  the  can  through 
which  the  skim-milk  is  first  drawn,  and  afterwards 
the  cream  is  emptied  from  the  can.  Some  cans  are 
stationary    in  a   cabinet   or    box,    while   others   are 
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movable  The  former  save  labor,  but  arc  more  diffi- 
cult to  clean,  and  are  more  likely  t(.  become  rusty  so 
that  they  leak.  ^ 

Cold  water,  at  a  temfjcraturc  of  40  to  45  deL'rees 

a  suitable    tank    t.,'  hold    the   cans   and   water    can 

SIX  to  eight    inches   in   diameter  and    fi.urteen    to 

twenty  inches  deep,  are  the  chief  requisites  for  .rood 

•results  in    deep-setting.     Soon    after 

milkmg  the  milk  should  be  set  in  the 

cans  for  twelve  to  thirt>  -si.x   hours. 

K   is   immaterial    whether   cans  are 

covered  or  not  when  first  set  in  the 

water,  if  the  milk  is  pure  and  clean 

flavored,  and  if  there  be  no  dust  or 

insects  to  get  into  the  milk.     As  a 

rule,  it  is  better  to  cover  the  cans  at 

once.     This,  of  course,  is  necessary  in 

the  case  of  cans  submerged. 

The  cream  should  be  carefully  re- 
moved, taking  9s  little  skim-milk  as 
possible,  before  the  milk  sours.    Sour-       cove-sha.-k,. 
mg  is  not  likely  to  occur  inside  of         skimmer. 
thirty-six  hours  if  there  be  ice  in  the  water  at  r'l 
times,   which    should    be   the   rule   in    hot    weather 
Presh   cows'  milk    will   cream   quite  well  in    twelve 
hours  m  summer  ;  while  the  milk  from  cows  advanced 
in  lactation  and  cows  on  dry  feed  in  winter  requires 
a  longer  time-twenty-four  to  thirty-six  hours -for 
the  cream  to  separate. 

The  colder  the  water  in  which  the  milk  is  set.  so 
long  as  freezing  does  not  take  place,  the  thinner  (less 
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fat;  the  cream  in  a  give,  time,  but  the  greater  will  be 
the  volume.     The  longer  the  time  the  cream  remain^ 
■•n  the  m,k,  after  .he  fir,,,  ..elve  hours,  .he  k? he- 
volume  of  cream,  bu,  it  will  be  richer,  ,>.,  contajn 
•n-re  fat     The  shrinkage  in  volume  or'crek,„  o„  a 
can  of  m|lk  8>i.inches  in  diameter  and   ao  inches 
ieep,  .s  about  one-eighth  of  an  inch  for  each  twelve 
ours,  after  the  firs,  ,welve  hours,  up  ,„  for^^I.^h  . 
liours  after  scing.  '' 

It  is  very  im,>ortan,  to  cool  the  milk  as  rapidly  as 
i-'ssible  to  a  tem,Kra,ure  below  45  degrees^:  ,hu 
re.ards,he  souring  of  .he  milk  and'so  hSstr^:' 
.-ng.     According  ,„Babe«:l,  i.  also  ,ends  .0  prcT 
^cn.  .ho  formauon  of  laCo-fibrin,  which  hinders  .he 
cream  rismg     Experiments  conduced  at, he  Ontario 
AgncuUural  College  gave  resul,s  as  follows  :  Cans 
m,lk  coded  ,0  an  average  ,empera.ure  of  4,  degree 
con,amed  .2  per  cen,.  fa,  in  ,he  skim-milk     SimHa 
cans  cooled  ,0  4;  degrees  gave  a  loss  of  .3  percent 

cooled  ,0  52  degrees  con,amed  .7  ,«r  cent  fa,,  or 
over  ,hree.quar,ers  of  a  pound  of  but,er  in  one 
hundred  pounds  of  skim-milk.  These  results  show 
ver,  forcibly  ,he  need  of  cooling  ,0  below  45  degreed 
'"  ,vf  ^,'  '°  """'•"  """"  °'  "■<=  fet  or  cream 

of  lun 'th^i"'"'^,i"''r''  *  ^«gh.ly  grea,er  loss 
of  fat  m  the  sk,m-m.lk  by  delaying  the  se,.ing  of 
mdk  from  one-half  ,0  one  hour  after  milking,Ve 
difference  is  no,  sufficient  .0  cause  any  anxie,V  in 
case  ,he  se,.ing  is  delayed  a  shor,  ,Le  ,hr»gh 
pressu^  of  o,her  work.     The  rule  is-se,  a,  once' f 
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tini  h?  ''  "^  "^"^"^'-^K*-*  '"  heating  milk  before  set- 
K  .t  .n  wmtcr ;  nor  docs  it  pay  to  add  cither  hot  or 
cold  wa  er  to  the  milk  in  order  to  improve  its  cream 
'"fake"      '•     "'""'■""  -l'-^'-."  -called,  area 
The  first  pint  of  skim-milk  drawn  from  the  bottom 

whii!ThT\"r""'"'  "^  "^^"^'^' ''  -^^'  ^-  -"t-  ^  " 

^^h.le  the  last  drawn  pint.  U,  the  skim-milk  next  t. 
Uu.  cream  l.ne.  contained  an  average  of  .34  jK-r  cent. 

If  very  httle  loss  of  fat  m  the  skim-milk  is  desired  if 
•s  not  advisable  to  draw  the  skim-milk  too  close'to 

mnk"nTxTt     t^'  ''^'^^^^'^^  "^  '-ving  some  skim- 
m.Iknexttu  the  cream  is  that  it  dilutes  the  cream 
makmg  ,t  more  bulky  and  more  difficult  to  churn 

The  average  of  three  years'  experiments  at  the 
Ontano  Agricultural  College,  in  which  about  400^ 
pounds  of  milk,  testing  an  average  of  3.66  perC 
tat.  were  creamed  by  each  method,  the  shallow  ,«n 

tt'!kl  T'?'"'^  r  ''^'■'^'" "''  •srpc.rce-nt.kt 

the  sk.m-m,lk  from  deep-setting  methods  contained 

an  average  of  .29  per  cent,   fat  ;  and  the  separatr.r 

IT'"?  '"  """'■"^^'''  "'   "^  P^^  cent.  fat.     This 

from  these  three  methods  of  creami.ig  under  good 
conditions  though  the  very  latest  centrifuges  may 
reduce  s  ightly  the  loss  of  fat  in  separator  sL-milk- 
The  chief  advantages  of  deep-setting  over  shallow 
pans  are  the  less  space  and  labor  required,  and  the 
■mproved  quality  of  cream,  butter,  and  ski.n-milk 
under  av     ere  conditions. 
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Devonshire,  or  "clotted  "  cream,  may  be  made  by 
setting  milk  in  shallow  pans  for  about  twelve  hours  ; 
then  heat  the  pan  of  milk  and  cream  toatemixirature 

of  about    170  degrees; 
then  c(mjI  to  40  or   50 
degrees,    and    allow    to 
stand  for  another  twelve 
hours,  when  the  cream 
may  be  removed  for  use. 
Th«  Hand  Centri- 
fuge.—No  machine  is 
receiving  so  much  atten- 
tion among  farm  dairy- 
men as  the  hand   cen- 
trifuge or  hand  separa- 
tor.    It  has  been  a  great 
help    to    farmers    who 
make     butter     on    the 
farm  or  who  sell  cream. 
It   also   gives  a   better 
quality  of  skim-milk  for 
young  stock  than  that 
j  returned  from  the  aver- 
age creamery. 

The  essential  part  of 
the  machine  is  the  bowl. 
In  this  part  the  separa- 
tion of  the  cream  takes 
place  through  the  action  of  centrifugal  and  centripetal 
forces  produced  by  the  rapidly  revolving  bowl.  The 
force  generated   depends   upon  the  diameter  of  the 
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tH.wl  and  the  sik.v,1  at  uhich  it  travels.     'Mu-  general 
rule  is  that  the  centrifugal  force  increases  in  thesanu- 
pr..i,orti..n  as  the  (hauK-ter  ..f  the  l»wl  is  increased 
speedjreinaining  cr.nstant.      In  other  words,  if  the 


BOWL  OF  NATIONAL 
SEPARATOR. 


INSIDE  I)KVI(K.S  Ol-   NATIONAL 
.Slil'ARA'IOK. 


diameter  of  a  separator  bowl  be  doublefl,  the  centri- 
fugal force  is  doubled,  and  its  capacity  to  cream  milk 
is  doubled.  On  the  other  hand,  if  the  diameter  of  the 
^^il'"^'"^  constant,  and  the  speecNs  doubled,  the 
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centrifugal  force  Is  incrrascMl  four  times,  as  centrifuijal 
force  increases  as  the  Mjuarc  of  the  »i)ee«i  of  the  bowl. 

An    «)nliijary 
hand    separator 
running;   at    full 
siH'ed    of  about 
^»,OfX)    to    7,ooc 
revolutions    jh-t 
minute     has     a 
tensile  strain  o( 
about  sixteen 
t«)ns  per  scjuare 
inch,  />.,  a  f«»rce 
equal    to   about 
sixteen  tons  on 
every     square 
inch   of  surface 
is     tending     to 
tear  the  bowl  in 
pieces  ;  hence  it 
must    be    n:adc 
of  the  very  best 
steel     to    with- 
stand the  strain, 
and  sh<  uld  not 
berunatas|x;ed 
nuch  above  that 
recommended 
by    the    manu- 
facturer. 
There  arc  two  general  types  of  separator  bowls— 
tliosc  which  arc  hollow,  and  those  having  plates  or 
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other  ccntrlvarucs  „„  the-  insJHr  to  facilitate  *^»ara. 
tion  of  the  cream.  Ilnllou  ^>o^^!s.  as  a  ruU-.  arr  more 
easily  cleaned,  but  d.,  not.  t,a-nerally  ^jHakinu.  prc»- 
diicc  so  complete  a  separaticm  of  the  crcan.  from  the 
milk,  unless  run  at  a  ver\-  hijjh  sjKcrl. 

When  purchasing'  a  crntrifuKe.  it  is  uell  to  consider 
the  size  of  the  herd,  the  price  anri  capac  itN-  „f  the 
separator,  the  closeness  of  skimming,  the  smin-thness 
of  the  cream,  the  ease  of  cleaning',  the  pmer  r,.Muire.| 
to   operate   it,   the   durability   ..f  the    machine,   the 
amount  of  oil   recpiired.  and  the  cnvenience  of  re 
[)airs.       The  best   separator  is    the   one   uhich    will 
cream  the  most  milk  in  a  nivcn  time,  with  the  least 
loss  of  fat  in  the  skim-milk  and  with  the  leu^t expend 
.ture  ir.  first  cost  and  for  lab<.r  and  repairs,  and  at 
the  same  time  will  produce  a  satisfactory  cream       \ 
Kood  centrifuge  should  skim  to  less  than  one-tenth 
of  one  fK-r  cent,  fat  in  the  skim-milk,  and  at  the  sami- 
time  produce  a  cream  which  will  test  not  less  than 
twenty-five  per  cent.   fat.     Separator  manufacturers 
like  to  take  a  thin  cream,  because  it  pleases  the  pur 
chaser  to  see  a  lar^'e  volume  of  cream  from  a  small 
quantity  of  milk,  and  lx.-cause  this    -o.ul.tion  is  favr,r 
able  for  a  small  loss  of  fat  in  the  skim-milk      Such 
cream  is  difficult  to  churn,  is  too  bulkv.  and  if  sent  to 
a  creamery  it  is  too  exfK-nsive  to  haul  and  handle  at 
the  creamery  ;    and  at   the  same  time   it   robs   the 
farmer  of  valuable  skim-milk.     As  a  rule  a  separator 
should   be  aduisted   to  take    not   more  than   ten  ut 
twelve  pounds  of  cream  from  one  hundred  pounds  .„ 
milk.  ' 
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The  chief  advantages  of  centrifuRal  creamInK  art? : 
alm«)»t  complete  ncparation  of  fat  from  the  Hkim-milk. 
a  better  quality  of  cream,  butter,  and  Hkim-milk.  a 
Having  of  ice  and  lab*)r.  and  a  cleansing  of  the  skim- 
milk  and  cream  thrf)Ugh  the  actl.»n  of  centrifugal 
force,  which  caunes  a  deposit  of  slime  or  mud  on  the 
inside  of  the  separator  bowl,  onsistintf  of  albuminous 
matter,  dirt,  and  also  to  some  extent  disease  or  other 
harmful  germs  if  they  be  present.  This  .slime  should 
l>e  carefully  removed  from  the  bf»wl  jix\i\  be  hnrnt  at 
ojtce.  Never  allow  this  to  dry  and  be  blown  about 
the  farm,  as  it  may  spread  disease ,  neither  should  it 
Ixj  allowed  to  go  into  a  drain  from  the  dairy,  as  It 
nuy  clog  the  drain. 

The  separator  may  be  placed  In  a  room  convenient 
to  the  stable,  but  this  must  be  kept  clean  and  well 
ventilated.      It   may   be  put   in  some  room  at   the 
hou.se.  if  no  sjjecial  dairy-nnim  be  available.     Having 
the  separator  at  the  barn  saves  the  labor  of  carrying 
the  milk  to  the  house  and  the  skim-milk  back  to  the 
barn.     Where  extra  labor,  or  some  power  such  as  an 
engine  or  a  tread  power,  is  available,  the  creaming 
may  go  on  at  the  same  time  as  the  milking  ;  and  soon 
after  the  milking  is  done  the  cream  will  be  separated 
and  the  skim-milk  be  ready  for  calves  and  pigs.     The 
disadvantage  of  having  the  separator  at  the  barn  is 
the  lack  of  hot  water  for  wetting  and  warming  the 
inside  of  the   bowl    and    for   washing  purposes.     If 
located  at  or  near  the  house,  the  room  and  machine 
are  usually   kept  cleaner,  except   there  be  a  steam 
boHcr  at  the  barn  for  making  hot  water. 
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The  following  |i(>ints  should  tic  ub^rvc«l  when  Jict- 
lliiK  u|>  Mini  o|>cr»tinK  •  cif  am  icparalor  : 

1.  kcaci  the  ituuiufacturcr'i  clircitionH  carefully. 

2.  Set  the  machine  «in  a  nolul  lm»e,  prererahly  utonc 
«>r  cement,  though  a  firm  wcKxlcn  bIcKk  or  »o1kI  fl«»or 
may  be  UMcd. 

3.  Have  the  machine  level.  1?hc  a  level  on  the  top 
of  the  b»)wl  frame,  which  Ih  turnwl  true  for  that  pur- 
pfwc.  In  the  case  i>f  a  su.tiientled  Ik)wI,  u»c  a  plumb 
bob. 

4.  VVi|)c  the  bearings  free  frf>m  flunt  and  dirt. 

5.  U.se  kcrascne  (coal  oil)  U»  clean  the  bearings, 
thrsi  use  the  oil  recommended  by  the  manufacturer. 
i)o  not  use  a  vegetable  oil,  such  as  castor  oil,  a«  it 
gums  the  bcaring.s. 

6.  Have  the  milk  of  proper  temperature,  85  to  100 
degrees  if  not  pasteurizing.  Milk  separates  best  as 
sKKjn  as  drawn  frrjm  the  cows. 

7.  Start  the  machine  slowly,  taking  at  least  three  to 
five  minutes  to  attain  full  speed. 

8.  Warm  and  wet  the  bowl  by  putting  warm  waier 
in  it,  as  this  prevents  the  cream  sticking  to  the  inside. 

9.  Have  the  machine  at  full  s|jeed  before  allowing 
milk  to  enter  the  btjwl,  then  fill  the  bowl  rapidly  by 
opening  the  tap  to  its  full  capacity. 

10.  Maintain  a  steady  motion  at  full  s|x;ed  during 
all  the  time  of  separating. 

1 1.  Keep  the  supply  can  nearly  full  of  milk.  If  for 
any  reason  the  j>ers«in  who  is  turning  has  to  let  go  of 
the  handle  to  put  in  more  milk,  the  tap  should  be 
closed  to  prevent  milk  entering  the  bowl  when  not  at 


f^nnn  i.rfKs. 


«i 


f"«U,K.H.     If  the.  U,wl  run,  for  «nv  length  of  ,|,„c 

w.  h  u.r,n  ...t.  ...  proven. . he ...nnHUlctd;;:/ 

'-'When   done  M.,Mra.in«.    Hu.h    ,ho   b..ul',h 

•bout  one  .,,ur.  of  warm  ua.cr  ...  rcnu.vc  .he  cream 

rnmi  .ho  I.Hi.lo  ..f  .he  b..u|.  «nc  trcam 

I  J.   .\ll..vv  tho  machino  ...  ,.o,.  ..f  j,.  own  accor.1 

VMlcti  by  .ho  »»aruifacturcr.  ' 

'4.   Wash  «||  ,Mr.H  of  .ho  machino  .horou^hlv  by 
-eann  Ufa  bruHh  and  hot  water  af.orr.rs.rin.inKtht 


•nllky  ,H.r.i..ns  wi.h  coM  wator  Then  place  the  mrts 
W.C  come,nt.,cc..ac.wi.h.hemi,.|^ho:!;:.C 
/m.  .^  „.,«^.  \  ,,,h,n«  once  a  <lay  In  summer  or 
three  tnncs  a  week  in  winter,  mus.  not  U-  practised 

DIFFICULTIES.  AND  HOW  TO  OVERCOME  THEM. 

I.  The  machine  thafcc-Caused  by  the  sernrator 
not  be.nK  level.. .r  the  foundation  not  soli' ..XC 
chme  may  not  be  pru,>c.rly  fastened  to  thj  fl  .r  •  Z 
upper  bearm^s  may  be-  t.x.  ti.ht  :  the  b..|     ^^^ 

-ay  be  bent;  the  bow.  may  be  out  ..fbalnTt 
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the  milk  may  have  been  allowed  in  the  b<,wl  before 
•speed  has  iK-en  reached.  The  re.nedies  suR^^est  them- 
selves. In  case  cf  the  spindle  bein^  bent  or  the  howl 
out  of  balance,  these  parts  would  have  to  be  returned 
to  the  manufacturer. 

2.  The  cream  too  thick -Caused  b>-  the  feed  beinir 
oo  l.ttle  ;  the  speed  may  be  t.,o  great  for  the  feed 
the  milk  may  be  too  cold  or  to.,  rich  for  the  adjust 
ment ;  or  the  cream  outlet  may  be  too  small.  So  lonL' 
as  the  cream  will  flow  freely  from  the  cream  spout  it 
IS  not  advisable  to  change  the  adjustment  or  cream- 
screw,  unless  in  sjK-cial  cases. 

3-  The  cream  too  thin-Caused  by  the  feed  bcin.^ 

too  large  for  the  speed  or  adjustment ;  the  speed  too 

"w ;  the  outlet  may  be  too  large ;  or  the  skim-milk 

tubes  may  be  clogged,  which  would  cause  too  much 

skim-milk  to  pass  out  with  the  cream. 

4.  The  ieparation  not  complete— May  be  caused  by 
lack  of  proper  speed  ;  the  milk  may  be  too  cold  •  the 
feed  may  be  too  ^jreat,  especially-  where  the  float  does 
not  work  properly  ;  the  machine  may  be  vibratinur" 
the  cream  outlet  may  be  partially  clogged  ;  or  the 
machme  may  be  defective. 

5.  Milk  in  the  frame  may  be  caused  by  the  covers 
not  fitting  properly  ;  the  joint  of  the  bowl  may  not  be 
tight ;  or  the  bowl  may  be  too  low  for  the  skim-milk 
and  cream  to  be  properly  delivered  in  the  covers. 

6.  If  the  machine  runs  heavily  the  oil  may  not  be 
good  ;  the  bearings  may  be  gummed,  in  which  case 
use  kerosene  oil ;  the  separator  may  not  be  level  •  the 
bowl  may  be  out  of  balance  ;  or  the  gearing  may  be 
defective.  o        ,   ^x. 
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7   Variation  In  the  percentage  of  fat  in  tK, 

irr.«ul.r   ,,  J|  ,  ,,  •„,.,  ',.''-  -PPK'  can  ;  by 

exactly  the  same  dc-rccfnVhn  '  ''''''■''* 

-.^>;..r..b,.b.;;rl:^:r.;;--".^pcr. 

cf.en  no.  ,„„,„,,  „;„,,;  T.;  t   ,'  bn:":;"'"^-  '^ 
and  the  fact  that  the  c-am  i«  „  ,  '"""«• 

Ix-Tature  below  fx.  ,kt'ee!h       ""'."'"''•■■'  '»  »  tem- 

mixed  with  „,rc   ™,    „T"  ";'",       "■••'™    "™'" 
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CH A ITKR  XI. 

RIPENING  AND  CHURNING  CREAM- 
MARKETING  DAIRY  BUTTER. 

(Ui;  AM  may  he  chiinu'd  sweet,  but  the  butter;  lacks 
tliivor  ami  Iseepiii^'  {|nality.:  It  is  also  necessary  to 
churn  sweet  cream  at  two  to  four  dej^rees  lower  tem- 
perature than  similar  cream  ripened,  tal^in^  a  lonj^er 
time  to  churn  in  order  to  churn  completely,  and  not 
have  too  jrreat  a  loss  of  fat  in  the  buttermiTK  .    >•«'  /"•* 

The  cream  from  j^^rax  ity  methods  of  creaming 
should  be  kept  sweet  and  cold  until  sufficient  be  col- 
lectetl  for  a  churning,  which  should  be  not  less  than 
twice  a  week.  In  wintei,  when  troubled  with  t»ad 
flavor,  the  sweet  cream  should  be  pasteurized,  i.e^ 
healed  from  1 60  to  I  So  degrees;  and  vvhei)  cooled  to  ^ 
70  deyrees,  add  about  ten  per  cent,  of  a  pure  culture 
of  good-flavored  sour  skim-milk  or  buttermilk,  which 
may  be  got  from  a  neighbor  who  makes  good  butter, 
or  the  culture  may  be  purchased.  If  pasteurization  is 
not  practicable,  from  two  to  five  per  cent,  of  a  good 
culture  may  be  put  in  the  cream  as  soon  as  it  begins 
to  collect,  as  this  will  control  the  ripening  and  pro- 
duce better  flavor.  It  may  be  necessary  to  add  eight 
or  ten  per  cent,  inure  culture  after  warming  to  65 
degrees,    which    is    a    good    ripening    temix^rature, 
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twenty-four  h..urs  lK.f,,re  churnin-.  The  cream 
Nhoulfj  Ik-  wi-II  .tirrcd  at  each  arUliti.Mi  ..f  fresh  cream. 
iiMiig  a  tin  stirrer— never  a  wooden  one. 

Cream  fro,,,  the  centrifuMc  shoul.j  he  ccH.led  a' 
once  to  50  or  (^  de^'.-ees,  if  it  is  to  he  hel.l  for  tu..  or 
three  rla>  >.  If  it  is  to  be  churned  next  .lav.  it  should 
).c  co,,k.d  t<.  r,5  „r  70  de-rees,  and  have  ten  to  f.ft.vn 
IHT  cent,  of  a  pure  culture  ,uVVh\. 

J-'or  a  lar^e  .[uantity  of  cream  a  vat  is 
convenient,     l-or  a  smaller  ()uantily  use  a 
can    which    is    li-ht   and    easilv    c'li-aned. 
Crocks  arc  heav>-.  easily  brokeii,  and  are 
not  .suitable  for  producing  changes  of  tem- 
[)erature    in    the   cream.      All    heating    ..r 
cooling  of  cream  should  Ik;  flone  by  sur- 
roundin-  the  vessel  of  cream  with  cold  or 
warm  water,  then  stirring  it  until  it  comes 
to  the  desiied  temperature.     Warm  or  cold 
water   or   ice   should   not    be  put    in   the 
cream,  if  it  can  be  avoided,  as  it  tenrls  t.. 
injure  the  flavor  and  grain  of  the  butter. 

When  the  cream  commences  to  thicken 

it   may   be  gradually  cooled   to   churnin-r 

temperature.     It   is   ripe  uhen   thick  and  glossy  in 

appearance,  when  it  smells  and  tastes  slightly  sour 

when   it  pours  like  goofl   molasse.s,  and  has  5   to  6 

per  cent,  of  acid.     The  cream  for  a  churning  should 

be  mixed  m  one  ves.sel  at  least  twelve  hours  before 

churning,   in  order  to  ensure   uniform    ripening      If 

lots  of  cream  having  different  degrees  of  ripeness  be 

mixed  and  churned  at  once,  there  is  too  great  a  loss 
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of  fat  in  the  buttcrinllk,  us  the  rii>cr  cream  churns 
first 

Ciiunnn^j  is  the  packing  tot^ethcr  of  the  fat  j,'lo. 
hules   which   are   concentrated    in    the   cream.     The 
churn  should  Ik;  simple  in  construction,  convenient 
for  j,'ettin^'  the  cream  int..  it  and  the  butter  out,  and 
be  easily   cleaned.     Udi.d  is  the  best   material,  Ik.-- 
cause  it  can  Ik?  prepared  with  water  so  that  the  cream 
and  butter  will  not  stick  to  the  inside  of  the  churn. 
Oak,  pine,  ash,  «ir   spruce   wood   may    be   used.     A 
barrel  churn  is  the  most  convenient  sha|)e  for  a  small 
dairy,  ami  a  scjuare  or  oblonj;  bo.x-churn  may  be  used 
in  a  lart;er  one.     Dairy  sizes  <»f  combined  churns  and 
workers  are  now  on  the  market,  and  they  save  consid- 
erable   labor.      Prepare  the   churn    with    hot    water, 
which  fills  the  pores  of  the  wood,  then  cool  it  with 
cold  water  before  adding  the  cream,  unless  workin-' 
in  a  cold  room. 

The  churning  temjK'rature  of  the  cream  will  dei)vnd 
upon   the   richness   and  rijHjness  «jf  the  cream  ;  the 
■size,  kind,  and  temperature  of  the  churn  .;  the  temper- 
ature of  the  room  ;  the    feed  of  the  cows  ;  and  the 
character  of  the  fat  given  b\-  the  cows.     There  is  no 
standard    temperature    for   churning   cream,   as    the 
temperature  must  be  varied  according  to  conditions. 
Adopt  a  temperature  which  will  cause  the  butter  to 
come  firm  in  twenty  to  thirty  miimtes  for  a  small 
churning.     If  the  butter  comes  too  quickly  and  .soft, 
lower  the  temperature,  i.e.,  make  the  cream  colder  at 
the   next  churning.     If  the  time  required  be  much 
over  lialf  an  hour,  raise  the  temperature  for  the  next 
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churning  tvv..  to  four  .U-nrtt-s.  Ri, h  si|,arat..r  cram 
may  be  cluirut-.l  at  fn.rn  42  to  52  .k^jn-f^.  (Jravity 
cream  recjuires  a  lein()crature  of  5«  to  r>5  .k-reis  iii 
summer  and  65  to  ;.>  de^jreos  in  witUcr. 

Cream  should  Ix.-  strained  throujih  a  oarse  strainer 

into  the  churr.  in  .  rdcr  f.  take  out  the  particles  of 

curd,  or  dried  cream,  which  w.)uld  cause  white  s|)ccl<s 

in  the  butter.     If  butter  color  be  used,  it   should  k- 

adde<l  to  the  cream  when  in  the 

churn.     L'.se  sufficient   colttrinj,' 

to  jjive  a  "June  grass"  sha<le  to 

the  butter,  but  do  not  ovcr-Cf)lor, 

a.s  the  tendency  is  tr»  demand 

a  lighter  colored  butter   in   the 

markets  of  the  world,     in  ca.se 

the  butter-maker  forgets  to  color 

the  cream,  it  may  be  mi.\ed  with 

the  salt  and  adiled  to  the  butter 

in   this   way,  thus   securinj;   an 

even  shade. 

A  barrel  or  box -churn  shoulfl 
n«)t  Ik.'  over  one-third    to  one- 
half  full   in  order  to  allow    the   cream    to   drop  in 
the  ch-  rn.     The  speed  of  the  churn  should  be  fr(,m 
fifty  to  seventy  turns  to  the  minute,  decreasing  the 
Sliced  as  the  butter  begins  to  appear.     ("|„sed  churns 
need  ventilating  two  or  three  times  during  the  first  ten 
minutes  when  churning  ripe  cream,  in  order  t.)  allow 
the  cream  gases  and  expanded  air  to  escape.     When 
the  butter  is  like  grains  of  clover  seed,  a  dipjMTfii!  of 
water  may  be  added  to  assist  separation.     In  warm 
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weather  \\\v  waicr  •♦houM  Ik?  tohl,  aiul  in  the  winter 
the  tem|)eraliirt'  shnulil  Ik*  alxnit  the  same  a>  that  «»f 
the  cream.     When  the   butter  is  aJ>«»iit   the  size  nf 
wheat  grains,  the   chiirnin^j    is   com|iletefl,  and    th»' 
buttermilk  may  \yc  drawn  thn»u^,'h  a  strainer,  or  the 
l»utter  may  be  fli|)|M'd  from  the  biMtermilk      If  usin^; 
a  barrel  or  Im»x -churn,  add  ab»ut  as  much  water  to 
the  butter  \\s  there  was  cream  at  the  iK-^^innin^j,  ha\  - 
'\\\\\  the  tem|)erature  fr«»m  45  to  5odet;rees  in  summer, 
arul  fr  »m  50  to  60  dej^'rees  in  winter,  de)>cmlin)4  upon 
temperature  of  the  room  and  the  con<lition  of  the 
butter   as    to   firmness.     If  the  buttermilk  does  tiot 
separate    reatlil)-   with   the   first   washing'   it   may  be 
rej)eated,  usin^;  brine  if  necessary.      As  a  rule  one 
washinj;  is  sufllicieiit    irless  the  butter  is  to  lie  packed 
and  held  for  some  time.    Too  much  washing;  destroys 
the  fine  fl;ivor  of  butter.     Had-flavorcd  butter  cannot 
be  washed  too  much.     The  churn  should  be  revolved 
as  rapidly  as  jMissible  while  washing;  ihe  butter  in 
order  to  prevent  it  formint,'  lumps.     Butter  in  lumps 
is  more  difficult  to  j;et  the  buttermilk  removed,  and  is 
also  more  trouble  to  salt  evenlv 

Difticultv    in  churning  is   usually  due  to  one  or 
more  of  the  followin{^  causes  ; 
^    I.  The  cream  may   be  too  cold,  too  thin,  or  too 

thick. 
^    2.  The  churn  ma\'  have  too  much  cream  in  it. 
^^    3.  The  cream  may  have  been  ke()t  for  too  long  a 
time. 
4.  ;\  farrow  (or  stripper)  cow's  milk  may  be  causing 
'"(lie  trouble. 


fff/'/.\7At;  AJVO  t7/6  AW/A't.   C/ihA.U.         «.j 

5-    I  he  CMHH  rn.iy  U-  ^;l•tti^^r  fed  „ |,j,  j,  i%.  I.h,  .jry 
^..    Ihc    iH.tt.r  inak.-r    „,;,>    be    imomiKtcnt.   aixl 
^huiilil  take  a  cirnc  at  v.m,.  ,|airv  sthiM»l 

I-iiic.  .Iry,  easily  .lisH.,|vcd.  vdVcly.  cvcn-urain.-.l. 
pure  salt,  at  the  rate  ..f  one  half  to  ...k-  .M,„.e  of 
salt  |K-r  |>..itn«j  .,f  In.tt.r.  sh.,u|,l  Ix-  sifte.l  mmt  the 
«ia..ular  liutter  in  the  chtirn  or  on  the  worker,    l.i.-ht 
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saltinjr  may  also  be  done  by  means  of  brine  Salting' 
sh.,ul<l  be  (lone  accordinu  t.»  the  taste  of  the  consumer 
but  good  butter  should  not  be  heavily  salted,  as  it 
tends  to  destroy  its  creamy  flavor.  Po.  ,-  butter  may 
be  salted  heavil)-.  Salt  also  preserves  butter  ;  hence 
a  larger  amount  should  be  used  where  the  butter  is  to 
he  pnrked  and  held  for  some  time.  In  ali  cases  the 
salt  should  be  dissolved  in  the  butler.     Allowing  the 
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Halt  ti.  Htancl  uu  the  InitttT  in  the- churn  for  an  hour 
or  twoiMsurt'H  cvin  thHtributiuii  ami  even  co|..r  of  the 
Gutter. 

Mutter  may  \ni  workeH  onto  or  twice,  ace (rtlin^;  to 
circunjst.uices.  but  always  with  a  «lownwaril  pressure. 
Avoiil  a  NliflinK  or  ^;rin^hn^,'  moti..n.  which  makes  the 
butter  i'rcasy.     A  lever  or  roller  worker  is  suitable  f.ir 

a  farm  <lairy.  The 
i»bject  of  workin}^' 
butter  is  t<»  free 
it  from  excessive 
moisture,  to  remove 
the     buttermilk    if 
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any  be  present,  to  mix  the  salt  through  the  btiittr. 
tft  make  it  close  and  compact  in  bod)-,  an<l  to  tcurt 
a  waxy  tixture.  It  has  be<-ii  worked  sufficiently 
■.vhen  close  in  IxkIv,  even  in  color,  and  free  from  an 
excess  of  water.  Avoid  over-working',  which  pro- 
duces a  greasy,  salv)  ,  inferior  butter. 

lUitter  for  immediate  consumption  \\\  local  markets 
may  be  put  in  pound  prints  with  a  printer  set  to  give 
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ur.i|»|M<|  ill  il.iinp  p.ir.htniiit  |».qH  r  I  „•  tfi.  In-^t 
jMnhriuiii  |M|Ki,  with  tin  m.uih'  ..f  iI„  (utii  ..,  ,|.,iry 
neatly  printiil  <>n  ilu-  imjkt  .t  l>r.ui.li.|   in  tlu    l.nttrr 

If  a  ihiiriiin-    is   ti..t    first 
tl.iss,  wrapit  in  plain  pa|Kr. 
atnl    Hcll   it   f..i    uh.it    it    i 
worth.    Iiiit    .1..    II. .t    injiirr 
\"ur  ri-piit.iliMii   by  hranil 
ini^    iiiAri-.r     -m.mIs.        pm 
tlu-  chiiin-st   liiittiT   ill   tin 
.neatest,  must  ^tvlisl,  pa^k 


Ut'TIKK    >MII'I'IN(;    liOX   snow  IN.;    iKWs    AM,    UK   <M\MI:hk. 

age  that  can  be  ^jot  at  a  reasonal)!*.-  o.st.  ami  it  will 
soon  make  a  name  for  itself,  wliiili  will  Wxw^  pleasure 
and  profit  to  tlic  owner. 

In  case  butter  is  t(»  \yc  iiacke*!  nsc*  a  <  lean  jTfwk-   c.r 
what    is    better,    a    paralTme-liiied    wooden    packaj^ftr, 
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which  is  also  hned  with  heavy  parchment  paper 
before  packing  the  butter.  Pound  the  butter  in 
firmly,  and  fill  to  within  one-quarter  or  one-half  an 
inch  from  the  top  ;  then  finish  neatly  ;  cover  with 
paper,  and  fill  to  the  top  with  a  salt  paste  made  of 
salt  and  water.  If  possible.  |)Iace  in  cold  storage  at 
a  temjx;rature  below  40  degrees  F.  ;  better  at  20 
degrees  F, 

When  shipping  some  distance  in  hot  weather,  place 
the  butter  in  wooden  trays  with  an  ice-box  in  the 
centre  to  keep  it  cool  anfl  firm.  In  winter  the  trays 
may  be  dispensed  with.  3ell  the  butter  to  private 
customers,  or  to  a  reliable  commission  house,  which 
should  not  charge  over  one  cent  per  pound  for  selling 
the  butter.  It  is  usually  poor  policy  to  trade  good 
butter  for  dry-goods  and  groceries. 

Goof'  tter  has  about  the  following  percentage 
composition  : 

Fat 84 

Water 12 

Salt 3 

Curdy  matter I 

When  judging  butter  the  following  scale  of  points 
is  convenient : 

flavor ^fo'cJ 

Grain  and  texture ...     ^  ^0 

Color 15 

Salting 10 

Package 5 

Total ioo 
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CHAPTER  XII. 


SKIM-MILK,  BUTTERMILK,  AND  WHEY. 

The   growinj;   importance  of  the  bacon  industry 
makes  the  proper  feeding  of  dairy  by-products  a  very 
profitable   study    for   dairy   farmers.     The   vahje  of 
sweci  ikim-milk  for  young  pigs  and  young  calves  is 
well  known.     F(jr  pigs  weighing  over  fifty  pounds, 
sour  skim-milk  and  buttermilk  are  equally  valuable. 
Whey  has  a  feeding  value  equal  to  about  one  third 
that  of  skim-milk  for  growing  pig.s.     It  may  not  be 
fed  to  very  young  pigs  or  to  calves,  unless  it  is  sweet, 
which  is  not  practicable  in  ordinary  factory  districts. 
The  best  quality  of  skim-milk  is  got  from  the  hand 
centrifuge  by  separating  immediately  after  milking. 
At   creameries   the   skim-milk   shoukl   be  heated  to 
about  180F.  before  it  is  returned  to  the  farm.*     On 
its  return  to  the  farm  it  should  be  cooled  at  once  to 
below  rx)  degrees.     The  tanks  for  holding  the  skim- 
milk   at  the   creamery,  and  also  the    pipes  through 
which  the  milk  passes,  should  be  cleaned  thoroughly 
every  day.     The  pipes  should  be  filled  with  a  solution 
of  soda,  which  should  be  allowed  to  stand  in  them 
over  night,  at  least  once  a  week.     Galvanized  steel 
tanks  are  more  easily  kept  clean  than  wooden  tanks. 
Buttermilk  should  not  be  allowed  to  stand  for  any 


'This  heating  may  b«  done  witii  exhaust  steam  from  the 
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Icrni,'th  «»f  time  in  tin  (.r  ^^alvani/ed  tanks,  as  the  acid 
cuts  the  tin  <ir  K'alv.ini/iii},'.  and  the  tank  or  can  mhmi 
becomes  rusty.  It  should  never  Ix-  put  in  the  same 
tank  as  the  skim-niilk  at  the  creamery. 

At  the  Ontario  Agricultural  Collcjje  a  whey  tank, 
made  on  the  same  plan  as  the  shell  of  a  steam  boiler, 
has  been  in  use  f<ir  a  numljer  of  years.  This  has 
jiivcn  us  very  satisfactory  results.  Whey  tanks 
.should  be  elevated  and  kept  clean.  Tho.sc  in  the 
fjround  are  an  abomination  to  the  cheese  industry. 

When  feeding;  pi;^r,s,  ^rjvc  from  two  to  four  {xurnds  of 
skim  milk  for  each  pound  of  meal  {i:i\.  The  meaf' 
may  fx?  corn  or  barle\-.  There  is  little  danger  of  s(jft 
bacon  where  skim-milk  forms  a  part  of  the  ration. 
This  combination  will  prorjuce  firm  bacon,  and  giv« 
economical  results.  It  is  a-  mistake  to  feed  large 
quantities  of  skim-milk  to  pigs,  as  the  best  results  arc 
obtained  b)-  feeding  in  limited  quantities  combined 
Vv'ith  other  feeds.  The  same  rule  applies  to  the  feed- 
ing of  other  animals. 

For  poultry,  skim-milk  is  a  very  valuable  food.  It 
enables  fowls  to  digest  other  foods  more  completely,- 
and  secures  increased  weight  at  a  small  cost. 

If  cows  will  drink  the  sweet  skim-milk,  it  will 
undoubtedly  stimulate  the  milk-flow.  Some  dairy- 
men claim  a  value  of  forty  cents  per  one  hundred 
pounds  when  fed  todniry  cows  giving  milk. 

Giving  cows  .sour  whey  to  drink  taints  the  milk,  and 
should  not  be  practised. 

Warm  skim-milk  combined  with  bran  and  crushed 
oats,  mixed  in  about  ecjual  proportions  by  weight,  ~" 
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makes  the  best  fo,Kl  tc.  pr.Kluce  healthy,  thrifty  daii  v 
calves.  Such  calves  will  likely  inaken.MKJ  dairy  c.,«s 
ff  the  object  Ix:  to  fatten  calves,  flaxseecl  or  corn  max" 
be  combiticd  with  the  skim-milk. 

Whey  appears  to   be  about  e<|ually  valuable   fo, 
k'rown  piRs  whether  fed  sweet  or  sour.     One  hundred 
pHMulsof  whey,  according  to  exiKviments  made  at 
the  Ontario  A^jricultural  ColleKe,  is  ecjual  to  from  six 
to  nearly  fifteen  pounds  of  meal.     The  average  of  five 
experiments  showed  a  saving  of  nearly  twelve  jn.unds 
of  meal  by  the  use  of  one  hundre.l  jx^unds  of  sweet 
wT^ey,  and  about  eleven  pounds  of  meal  was  saved  as 
the  result  of  feeding   one   hundred  pounds  of  sour 
whey.     If  meal  cost  one  cent  per  pound,  whey  would 
be  worth  fr.)m  eleven  to  twelve  cents  {)er  one  hundred 
p<.unds,  according  to  these  experiments.     If  meal  be 
worth    one-half  a  cent  per  po.md  the   value  of  the 
whey  would  be  decreased  one-half.     The  best  results 
were  obtained  by  using  from  two  to  two  and  or.e-half 
pounds  of  whey  for  each   po.md   of  meal  fed  to  the 
pigs. 

Speaking  generally,  we  m^v  allow  s;;veet  skim-milk 
to  be  worth  from  fifteen  t<.  lli..t)'  rents  per  one  hmui: 
retl  pounds,  liutterniilk  for  grown  pigs  has  a  feed- 
ing  value  of  ten  to  twenty  cents  per  one  hundred 
IK,und.s.  Sweet  whey  is  probably  worth  from  five  to 
ten  cents  per  one  hundred  jiounds. 

The.se  by-products  of  the  dairy  are  valuable  addi- 
tions to  the  food  supply  of  the  farm,  and  if  intelligently 
fed  to  the  right  kind  of  animals,  they  will  bring  profit 
to  ihc  farmer. 


\\ 


I 


96  CANADIAN  DAtRYINO. 

They  arc  also  being  used  for  commercial  purpo!*c« 
in  the  manufacture  of  glue,  sizing  for  |}ai>crs,  etc. 
Milk  sugar  is  matlc  from  whey.  Condensed  skim- 
milk  is  now  manufactured.  It  is  doubtful,  however, 
if  the  by-products  of  the  dairy  can  be  so  economicall) 
used  in  any  other  way  than  as  f«>od  for  animals. 
Sweet,  clean  skim-milk  is  very  valuable  for  human 
f(KKi,  and  ought  to  be  used  more  largely  than  it  is. 
Under  proper  ri  trictions,  there  is  no  reason  why 
skim-milk  and  buttermilk  may  not  be  sold  in  towns 
and  cities,  so  long  as  it  is  sold  for  what  it  is,  and  not 
palmed  off  as  whole  milk.  The  skim  milk  contains 
all  the  nourishing  (jualities  of  whole  milk  except  the 
fat  As  a  rule,  wi;  have  too  much  heat-prtxlucing 
material  in  our  dietaries,  and  skim-milk  would  bal- 
ance the  ration  at  many  tables. 

Buttermilk,  owing  to  the  lactic  acid  it  contains,  has 
a  valuable  action  upon  the  digestion  of  food  by 
human  persons.  It  is  recommended  by  medical 
authorities  as  a  wholesome  and  nourishing  drink. 
Many  farmers  mi^ht  add  to  their  dairy  revenues  by 
supplying  families  in  towns  and  cities  with  fresh 
buttermilk. 
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FARM  DAIRY  CHEES& 

TliKKK  is  a  limitt-rl  dcmaiid  for  MTiall-slml  dairy 
chccHc.  ThfM?  ftiay  {>e  pr.-fitaWy  imulv  ii|x>n  the 
farm,  as  the  «vira^,'c  fatt..ry  man  d  .,.h  tioi  wi.h  to 
Ix.thcr  making'  >»».ill  checM?.  They  rcc|uiro  to.,  much 
time  and  trouble  tor  him.  The  ohjcrtion  to  making 
cheene  on  the  farm  is  that  the  procesn.  as  usually 
carried  on,  rcf[uires  Uh)  much  time.  There  is  no 
reason  why  farm  dairy  cheese  sh.udd  not  Ik-  made  in 
ab.ut  four  hours.  .,r  in  such  time  that  the  farmer's 
wife  or  daughter  may  ^jet  throut,'h  Ufore  n..on.  as 
most  women  .»bject  to  work  of  this  kind  after  dinner 
— and  rijjhtly  so. 

To  make  dairy  cheese,   the  following,'  utensils  are 
needed  : 

I.  A  clean  vat.  tank,  tub.  or  can  of  some  kind, 
to  h(.ld  the  milk.  A  small  vat  holding,'  from  2(X> 
to  rxx)  p<amds,  according  to  the  size  of  the  herd, 
is  most  convenient ;  and  where  there  is  a  small  st<  ..m 
boiler  on  the  farm,  the  milk  and  curd  mav  Ik-  most 
conveniently  heatefl  in  a  vat.  However^  a  clean 
vessel  of  any  kinrj  may  Ik-  used  for  the  purpo.>,e.  A 
clean  wash  MJer  is  natisfactof) . 

2.  Some  method  of  cutting  the  curd.     A  regular 
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curd  knife  or  knives  is  best ;  but  failing;  this,  a  long 
butcher-knife  may  be  used  for  cutting  the  curd  into 
small  particles. 

3.  A  hoop,  or  hoops,  is  needed  to  hold  the  curd. 
A  convenient  size  is  one  from  seven  to  eij^ht  inches 
in  diameter,  and  eight  to  ten  inches  high,  made  of 
lieavy  tin  or  steel,  with  a  perforated  bottom.  It  must 
have  a  wooden  follower,  which  will  fit  neatly  on  the 
inside,  and  have  two  handles  on  the  outside.  A  hoop 
of  this  kind,  made  of  heavy  tin,  should  not  cost  more 
than  a  dollar. 

4.  A  tin  bandager,  for  putting  the  cotton  bandage 
on  the  cheese  before  filling  the  curd  int(j  the  hoop, 
.saves  time  and  patience,  but  is  not  essential,  as  the 
bandage  may  be  put  on  after  the  curd  is  pressed  into 
shape. 

5.  Some  form  of  press  is  needed.  A  press  made  of 
a  piece  of  scantling  for  a  lever,  having  one  end  fast- 
ened under  a  partition,  and  the  other  end  weighted 
with  iron  or  a  pail  of  water,  has  been  used  in  the 
Farm  Dairy  at  the  Ontario  Agricultural  College 
with  very  .satisfactory  results.  The  hoop  containing 
the  curd  is  placed  on  a  smooth  board,  and  then  the 
lever  is  put  squarely  on  the  follower,  and  the  weight  is 
put  on  the  farther  end  of  the  lever.  A  gang  pr^ss  is 
more  convenient. 

In  addition  to  the  utensils  named,  it  will  be  neces- 
sary to  have  on  hand  some  rennet,  preferably  a  com- 
mercial extract,  salt,  and  chee.se  cotton  bandage. 
Some  means  of  heating  or  cooking  the  curd  will  also 
be  needed.     This  may  be  done  on  an  ordinary  kitchen 
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st.ivc.  by  setting  the  vessel  containing  the  curd 
whey  on  the  stove,  or  b>'  he 
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find 
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the  desired  temperature,  and  adding,'  it   t.i  the  uhole 
mass. 

MAKING  THE  CHEESE. 
The  miJk  for  cheesemakinfj  should  be  clean,  sueet 
and  ofgoo<l  flavor.    When  at  a  temperature  of  84  f,  80 
degrees,  add  the  rennet  at  the  rate  of  six   to  eight 
ounces  ,K:r  1,000  |K>unds  milk,  or  at  the  rate  of  ab<,ut 
four  to  SIX   teaspoonfuls  per  ,00  pounds  (,o  gallons) 
of  milk.      I  he  rennet  should   be  diluted   in  about  a 
cupful  of  cold  water,  and  then   be  thoroughly  mixed 
through  the  milk  by  stirring  with  a  dipper  for  three 
to  five  minutes.     The  milk  should  now  be  allowed  to 
stand    perfectly   still  until    coagulation    takes   place 
Ihis  IS  determined  by  inserting  the  forefinger  carefully 
m  the  curd,  then  break  on  top  with  tl   ,mb.  and  raise 
the  forehn:.rer  carefully.     If  the  curd  breaks  clean  over 
the  finger,  it  is  ready  to  cut.     If  using  curd-knives, 
cut  once  with  the  horizo.Ual  knife,  and  twice  with  the 
l^rpendicular  so  as  to  have  the  curd  in  cubes    When 
cuttmg  with  an  ordinary  knife,  cut  the  curd  as  care- 
fully and  evenly  as  possible  into  small   pieces      In 
about  five  minutes  after  cutting,  commence  stirring 
the  curd  very  gently,  and  continue  this  for  five  or  ten 
mmutes,  when  heat  should  be  applied  and  the  whole 
mass  cooked  to   94  or  96  degrees.     It  ,s  important 
to  keep  the  curd  in  motion  while  heating  to  prevent 
scorching  of  the  curd,  and   in  order   to  .secur.  uni- 
form cooking.     In  about  two  hours  after  the  rennet 
has  beon  added,  the  whey  may  be  run  off  the  curd 
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or  the  curd  may  bo  clipped  cut  of  the  u'hcy  and  placed 
on  some   sort  of  a   wooden  rack    to   drain       If  no 
rack  he  available,  tlu.  draining'  .n.^y  take  place  in  the 
vessel  used  for  makin-  the  cheese.     The  whey  should 
l>c  removed  as  fast  as  it  accumulates.     Durin-  this 
time  the  temperature  of  the  curd  should  be  fn,m  90 
to   92  defjrees.      When  the  curd  is   somewhat   firm 
and  shows   a   tendency    to    meatiness,    it    may    be 
broken  mto  small  pieces,  and  the  salt  applied  at  the 
rate  of  (,ne  to  two  pounds  per  100  pounds  of  curd,  or 
at  the  rate  of  two  to  four  ounces  for   100  lbs  milk 
Use  the  lartjcr  weight  of  salt  on  a  sof..  wet  curd 

Thorou^rhly  mix  this  salt  with  the  curd,  and  as 
soon  as  it  is  dissolved,  which  will  be  in  about  fifteen 
mmutes,  the  curd  may  be  carefull>-    packed  in  the 
hoop,  and   pressure  applied  gently.     At  the  end  of 
half  an  hour  or  more,  the  curd  should  be  taken  out  of 
the  hoop,  and  the  bandage  pulled  neatly  up  about  the 
cheese,  allowing  about  one-half  inch  to  lap  over  each 
end.     A  cotton  circle  may  be  placed  on  each  end 
and  the  green  cheese  be  put  under  pressure  again  for 
twenty-four   to  forty-eight  hours.     The  cheese  may 
then   be  removed  from  the  press,  and  be  placed  in  a 
cool  room  at  a  temperature  not  above  60  degrees.    At 
the  end  of  a  week  they  may  be  dipped  in'paraffine 
wax,  or  be  given  some  other  coating  material  which 
will  prevent  the  evaporation  of  too  much  moisture 
causmg  the  cheese  to  b^  hard  and  dry.     They  require 
turning  every  day  for  about  a  month.     When   from 
two  to  three  months  old,  they  should  be  in  good  con- 
dition for  eating.       They  will    ripen   sooner   if  at  a 
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higher  temperature,  but  it  will  Ix;  at  the  exiK-iise 
of  the  quality. 

Square  hoops  which  mark  the  cheese  into  iwiiul 
and  half-pound  bl.K.ks  may  be  used  instead  of  the 
circular  hoop,  if  the  maker  prefers  this  style.  0^^\x^^ 
to  the  lart'c  surface  expensed,  it  is  very  imfx.rtant  to 
coat  these  cheese,  or  riiK-n  them  in  a  cool,  moist 
atmosphere  to  prevent  drying.  It  is  somewhat  diffi- 
cult to  secure  the  blocks  of  correct  weight  owinu  t.. 
the  variation  in  curds. 
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TOWN  AND  QTY  MILK  AND  CREAM 

TRADE 
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A  I'URE  and  wholesome  milk  supply  U  as  import.tnt 
for  any  town  or  city  as  a  pure  water  supply.  Many 
towns  s|x,'nil  a  great  deal  of  care  and  money  on  secur- 
ing a  pure  and  adequate  supply  of  water,  but  give  prac- 
tically no  attention  to  an  equally  or  more  important 
subject,  viz.,  a  supply  of  pure  milk,  which  is  .so  very 
necessary,  especially  for  children. 

In  order  to  get  the  milk  delivered  in  pro[)er  condi- 
tion, the  .source  and  distribution  of  the  milk  must  be 
under  proper  supervision.  This  is  best  secured  by 
municipal  control,  such  as  that  followed  in  Glasgow, 
Scotland,  where  all  the  shops  which  sell  milk  are 
licensed  and  ins{>ected,  and  the  farms  producing  the 
milk  are  under  city  supervision  ;  or  the  object  may  be 
attained  by  having  a  company  supervise  the  produc- 
tion and  distribution  of  the  milk,  sue.  as  is  done  in 
Copenhagen,  Denmark,  and  by  the  City  Dairy  Com- 
pany of  Toronto,  Canada,  as  well  as  in  other  cities. 

The  advantages  of  this  plan  are  that  better  prices 
are  usually  paid  to  the  producers  of  milk,  while  the 
price  is  not,  as  a  rule,  increased  to  the  consumer. 
This  is  accomplished  by  doing  a  large  business  and 
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n  reducing  the  oitcrntin^  cx|)cnscs,    Other 

ailvantaj;es  arc,  that  the  inilk  is  likely 
t«>  be  more  cleanly  aiul  healthful,  and 
there  is  less  dan^jer  from  contagious 
<liseascs,  as  these  establishments  have 
facilities  for  sterili/.injj  bottles,  cans,  etc., 
not  found  in  small  dairies. 

The  disadvanta^'es  are.  the  dangers 
^^^^^    of  bad  management  in  the  case  of  muni- 
■^^H    cipal  control,  and  exorbitant  prices  in 
^^^/     the  case  of  a  monopoly  b>-  a  company 
WIRE  HANDiKi.  which  controls  the  milk  franchise  of  a 

IXPI-KK   FOK  •• 

STIKHINt;   MI1.K    C'v- 

The  same  precautions  in  carinjj  for 
and  handling  milk  should  be  observed  in  this  tratle 
as  in  caring  for  mlik  to  be  sent  to  the  fac- 
tori^^s.  Kvcn  more  care  is  necessary,  because 
(ieople  of  towns  and  cities  who  consume  the 
milk  usually  have  acute  senses  of  taste  and 
smdi.  It  is  safer  to  cool  the  milk  to  from 
40  t(»  50  degrees  F.  for  city  trade  in  order  to 
reduce  the,danger  from  souring.  If  the  milk 
is  bottlorl,  great  care  should  be  exercised  in 
cleaning  the  bottles.  The  cans,  measures, 
pails,  waggons,  etc.,  need  constant  care  and 
cleaning.  Some  milk-cans  and  waggons 
used  for  delivering  milk  in  cities  are  not  a 
credit  to  the  trade,  and  are  a  menace  to 
health. 

Under  present  circumstances,  where  there 
is  neither  municipal  nor  company  control,  it 
would  be  advantageous  to  have   the  farms,    bTusa 
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stabcH  cattle.  wanK-on...  cann.  mjik.  etc..  prorK-rly  In. 
.pec  c.  by  a  o.,„,Ktcnt  pernon.  Where  t'hiJiH  I„, 
at  all.  .t  ,,  uHually  place<l  i„  the  hands  of  a  health 
officer,  who  often  known  little  or  nothing  ab.>u7  the 
rcMU.rcmcntH  o,  such  work.  To  place  such  imix,rtant 
WC.U  m  the  hands  of  an  unqualified  person  i.  \  ^te 

It  w,>uld  nlHo  be  advisable  to  have  milk  dealers 
guarantee  the  purity  and  <,uality  of  the  milk  sold.     In 
alllarKe  c.t.es  a  .nunicipal  lalx.ratory  A^  the  analyz- 
.ng  of  fojKls  would  be  a  great  protection  to  the  ,,e<.ple 
and  would  .so<.  pay  for  itself  in  the  improved  ^IS  y 

Mates  have  a  dairy  and  fo«>d  commissioner,  whose 
duty  .t  H  to  analyze  foods  ;  but  the  work  is  alt,;gethcr 
too  great  A^r  one  small  laboratory. 

To  add  to  the  keeping  quality  of  milk  and  to  lessen 
U^e  danger  of  souring  in  hot  weather,  the  milk  should 
be  heated  to  ,40  or  ,60  degrees,  and  afterwards  cooled 
to  below  50  degrees.  This  will  cause  the  milk  to 
rernam  sweet  from  twenty-four  to  forty-eight  hours 
K>nger  than  milk  not  heated.  The  highe' temperatu  : 
adds  to  the  keeping  quality,  but  tends  to  prevent  the 
cream  nsmg  and  po.ssibly  renders  the  milk  slightly 
less  d,gest.b!e  There  is  also  danger  of  a  «  cooked  " 
flavor  on  the  milk  heated  to  160  degrees 

Filtering  the  milk  through  cotton  batting  appar- 
ently  does  not  produce  milk  of  any  better  keeping 
quality,  nor  does  clarifying  (running  milk  through  t 

T^    "^^  -?r    "^'"''^^   "^•'^•■"S  '^^  cream  and 
skim-milk  add  to  the  flavor  and  keeping  quality  of  the 
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milk.  Hiith  pHKCHHcs  remove  dirt  that  may  be  In  the 
milk,  but  with  (han  milk  there  ap|Kar<4  to  Ik;  little  «»r 
no  advantage  in  filtering  or  clarifying. 

"Ccrtificil"  milk  \%  pnHluccd  untlcr  sjieciajly  ^-hkI 
nanitary  conditions,  and  such  fnilk  usually  sclU  in 
large  cities  for  a  much  hii^her  price  than  average  milk 

"  MtKlifie<l "  milk  has  its  com|Jositii)n  changed 
according  to  special  retjuiretnents  of  the  human 
system,  and  is  usually  prepared  for  infants  un<lcr  n»e<l- 
Ical  direction. 

Commercial  cream  should  contain  about  twenty  (K*r 
cent.  fat.  This  branch  of  the  dairy  business  is  j)ne«»f 
the  most  profitable,  and  has  this  a<lvantage.  that  the 
skim-mllk  is  available  in  go<»<l  condition  for  young 
stock.  A  hand  or  small  |)ower  centrifuge  is  conve- 
nient for  producing  commercial  cream.  When  custom- 
ers ask  fi>r  cream  testing  thirty  or  forty  j)er  cent,  fat, 
they  should  |)ay  for  it  according  to  its  fat  •  ontent. 
Cream  testing  forty  |x.'r  cent,  fat  is  worth  nearly  twice 
as  much  |)er  gallon  as  cream  lestmg  twenty  |)cr  cent, 
fat. 

Heating  the  cream  to  140  or  160  degrees  will 
improve  its  keeping  (juality,  but  renders  it  >.ome- 
what  thin  In  ap{x:anince,  hence  is  liKjked  u|>on 
with  suspicion  by  customers.  The  .idflition  of  vis- 
cogen  (sucrate  of  lime)  has  Ix-eii  recommended  ir 
order  to  restore  the  viscosity  of  pasteurized  cream, 
but  this  may  be  regarded  as  a  harmless  adulterant. 

Whipping-cream  should  be  at  least  twenty-four 
hnurn  old  from  the  r^eparator,  f»r  after  pasteurization, 
and   should    be    cold    at    the    time    of    preparing. 
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Whlp|)c«l  cream  coiitaini  gaiie^  or  air  which  expand 
the  vi«*couH  |Ktrt  of  it.  hence  it  \%  im|j<>rtant  that  the 
cream  »h..uM  have  a^c  and  be  coUI.  if  t<K)  warm  at 
the  time  of  whipping',  the  cream  will  churn  into 
butter.  Sefwrator  cream,  when  frcnh,  docs  not  whip 
HO  well  a«  uravity  cream,  because  the  He|)arat..r 
removes  the  albuminous  ».r  viscous  matter  which 
expamlH  durinjj  the  whipping  procew.  Akc  restore-* 
this  omdition.  hence  scparatfir  cream  shi.uld  be  hel«l 
longer  than  gravity  cream  before  whipping. 
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CHAl'TKR  I. 


ORIGIN  AND  ADVANTAGES  OF  CO- 
OPERATIVE DAIRYING. 

"Mkn  cannot  co-operate  successfully  if  the  sole 
bond  between  them  is  self-interest,"  hence  one  of  the 
chief  advantages  of  co-operative  dairying  is,  that  it 
tends  to  make  those  engaged  in  this  form  of  dairy 
work  less  selfish.  The  private  dairyman  is  concerned 
chiefly  in  the  furtherance  of  private  interests,  while 
the  co-operative  dairyman  is  interested  also  in  the 
welfare  of  the  whole.  He  takes  pride  in  o/tr  factory 
rather  than  in  mj'  dairy.  This  form  oi  dair)  ing  also 
gives  farmers  a  knowledge  of  business,  as  the  busi- 
ness is  frequently  managed  by  the  producers  of  milk. 
It  also  promotes  neighborliness,  courtesy,  intelligence, 
and  good  citizenship.  Where  co-operative  dairying 
is  followed  in  its  highest  sense,  the  best  class  of  dairy- 
men and  more  general  thrift  wiil  be  found. 

However,  we  do   not   have  in  Canada  that  true 
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co-f.pcration  which  should  exist.    Afmrng  the  patrons 
and  mana^'crs  of  factories  there  is  ,j«ten  t<.o  much 
selfishness    api«u-ent.      In    many    localities   each    is 
striving  f.,r  his  own  advantage  and  not  f<.r  the  gi>«Ki 
of  the  whole.     Co-ojicraiion.  in    its  widest  -t-nse  as 
applied    to   the   dairy   industry,   sh-.uld    include    the 
pr.Klucers  of  milk,  the  manufactun-rs,  thf  carriers  and 
the  distributers  of  dairy  products.     In  practice  each  of 
the  last  three  named  exact  their  "  pound  of  flesh,"  and 
the  first  class  takes  what  is  left.     The  chief  reasons 
for  this  is  that  the   producers  of  milk  are  nof,  as  a 
rule,  willing  to  assume  any  risks,  and  these  the  manu- 
facturer and  buyer  have  to  assume,  while  the  carrier^ 
have  practically  a  monopoly  and  can  exact  almost 
any  price  for  carrying  dairy  goods  to  market.     U, 
instead  of  placing  the  losses  during  a  bad  season  on 
one  or  two  classes,  these  losses  were  shared   by  all 
concerned,  it  would   be   less   burdensome.      On  the 
other  hand,  in  case  of  a  good  .season,  instead  of  one 
or  two  classes  absorbing  a  large  share  of  the  profits, 
if  these  were  divided  among  all  it  would  tend  to  give 
a  stability  to  the  industry  which  would  make  it  more 
•secure  than  it  is  at  present,  though  it  is   now  one  of 
the  most  stable  in  the  world. 

A  par  lal  sharing  of  Ios.ses  and  gains  may  be  ac- 
complished in  a  simple  way,  by  the  manufacturer 
charging  a  less  rate  for  making  cheese  or  butter 
during  a  bad  .sea.son,  and  by  the  patrons  agreeing  to 
give  an  extra  price  for  manufacturing  during  a  good 
season.  The  men  who  work  in  the  factories  should 
also  share  the  benefit  of  a  good  .season  by  receiving 
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better  wajjes.  In  order  to  induce  the  patrons  to 
su|)ply  as  lar^u-  a  (|iiantity  of  milk  as  possible  h  is 
arlvisable  to  offer  some  inducement  by  way  of  extra 
price  to  those  who  continue  throu^jhout  the  year,  or 
lower  the  price  for  manufacturing;  in  case  the  make 
exceeds  a  certain  quantity.  Manaj^ers  of  factories 
can  well  afford  to  do  this,  as  the  cost  of  manufacturing 
A  larjje  quantity  of  butter  or  cheese  is  much  less  per 
{jound  than  the  cost  of  making'  a  [louiul  of  jjoods  in 
a  small  factory. 

The  chief  advanta'f^cs  of  co-operative  dairying;  are  : 

1.  A  better  and  more  uniform  product  is  obtained, 
which  usually  sells  for  a  higher  price  than  private 
dair^'  fjoods.  The  product  will  also  be  <jreater  from 
the  milk,  unless  the  private  dairyman  has  good 
utensils  and  a  [)ropcr  dairy  managed  by  a  skilful 
fjcrson. 

2.  The  actual  cost  of  manufacturing  a  pound  of 
butter  or  chce.se  is  less.  The  expense  of  equipping 
one  hundred  private  dairies  at  $200  each  would  be 
$20,000,  whereas  one-tinth  of  this  sum  would  equip 
a  co-operative  ccjncern  to  handle  all  the  milk  from 
these  one  hundred  farms.  Instead  of  having  one 
hun'^red  persons  making  the  mill-  into  buttrr  or 
cheese,  two  or  three  persons  would  be  able  to  do  all 
the  work  in  a  factory,  thus  saving  human  energy. 

3.  More  skilful  labor  and  better  machinery  may  be 
emplo}-ed  in  the  co-operative  dairy  as  compared  vith 
average  private  dairies. 

4.  Co-operative  dairying  reduces  the  labor  on  the 
farm,  thus  relieving  the  tired  farmer's  wife  from  much 
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clruclj^cry^    Ub<,r   is  .,o   scarce   ..„   many   farms  In 
C  anada  that  some  arc  obliged  to  go  out  of  the  d  i 
business  altogether.  • 

The  weaknesses  „f  co.o,«rative  dairying  are  the 
selfishness  existing  in  the  majority  of  secUonT    h 
cnclency  to  multiply  small  a'n.l  poorl       "^  ;„^;' 
ae,ones,a„„  the  fact  that  many  fact'ories'arrrun'l,' 
ror  a  short  ,H.-n,Hl  of  each  year  instead  of  all  the    c^  r 

but  has  been  adopted  to  a  greater  extent  in  Americ  ; 
llian  m  any  other  cuntry.     It  is  ,„n  in  ^ 
l«Tfeet  con,lition  in  Denmark.  "  """' 

Ihc  history  of  co-operative  dairying  in  the  United 

Vortn"    f  y™-"'"  '■'  """"-"''  -  f°"--  AM 
Norton    of  Connecticut,   manufactured  curd    which 

early  as  i,S44.     ,„   .sj,  ,|,^,  j^„  co-operative  cheese 
dato-  was  „p..„,ed    by  Jesse  Willia'^s   &   l,'^ 
Rome,  ,n  Oneida  County,  New  York.    The  neighLr' 
seemg  ,he  »„„„,  „f  ,^^.  ^  requested  th^-n 

to  handle  their  milk  also,  so  the  firs'  co  ol«  e 
eheeser>.  was  built  by  them  in  ,852.  In  ZlXr 
Harvey  Harrington  came  to  Canada  from  Herkimer 
County,  New  York,  and  settled  in  Oxford  CouTtv 
Ontano  near  the  town  of  Norwich.  The  contract  fo; 
the  first  cheese  factory  was  let  that  fall,and  it  «t 
bud   durmg  ,he  winter.     In  ,864  it  began  o^ration 

iNoruicn.     In  ,,s,S8  the  factor,-  was  remuvcl  to  near 

he  V,  la.e  of  H„Hey,  in  the  township  of  liuXd 

Itrant  County,  by  his  son    Mr    r    v      •         """""'■ 

factory  is  stiU  in  opo^tZ:  """^'°"-     ™' 
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Two  years  after  the  first  factnry  uas  „,K.ratecl  i„ 
\\  estcrn  Ontario,  factories  were  built  in  thr  counties 
of  Hastmtjs  and  Xortlnnnborland.  In  eastern  Ontario 
by  Messrs.  Graham  and  Wade.     The  following  year" 
1867.  the  Ontario  Dairymen's  AssrKlatlon.  which  has 
been  a  very  important  factor  In  the  development  of 
co-ojx.rat.ve  dair)  inn  in  the  Province,  was  formed  at 
Innersoll.     Nearly  all  the  provinces  now  have  dairy 
associations  for  promotinjj  the  interests  of  dairylnt; 
and  they  have  been  very  helpful  in  developing  nhat 
IS   best   of  the   dairy    Industry.       In    .877    the  first 
Ontario  AssociatL.n  divided  into  Kastern  and  Western 
with  separate  Hoards  of  Directors.     The  Creameries 
Association  was  formed  in  1886,  but  It  was  disbanded 
in  1897,  owing  to  the  withdrawal  of  the  Government 
Krant.     In    1898   the   cheese   and    butter   makers  of 
Western  Ontario  formed  an  organization  for  the  pro 
motUMi  of  makers'  interests.     After  two   years  thev 
amalgamated  with  the    Western    Association       The 
I  rovincial  (government  gives  a  grant  of  about  $Sooo 
yearly  to  the  two  dairy  associations.  The  tlrst  G(nern- 
ment   grant    was   made    in    .874.      This    money   is 
e.vpended  in  holding  meetings,  .ending  out  instructors 
to  the  cheeseries  and  creameries  of  Ontario  and  in 
k^ving  prizes  for  exhibitions  of  butter  and  cheese  at 
the  various  fairs.     The  other  Provincial  Governments 
also  make  similar  grants,  though  -isually  not  .so  lar-e 
to    the    dairy    associati..ns    of  the  various  provinces.' 
ine    first    cheese  instructors    employed    in    Cana.la 
came    from   New  York  State.     Now.    Canada  sends 
men  to  act  as  cheese  instructors  in  ncarJv  every  dairy 
country  in  the  world.  '  ^ 
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The  Mtablishment  of  cheese  and  butter  market*,  or 
dairy  boards  of  trade  at  different  centres,  have  been 
helpful  in  the  marketing  of  cheese  and  butter. 

Another  factor  which  has  had  much  to  do  with  the 
|)romotion  u{  uniform  methods  of  manufacturing 
dairy  gocnls,  and  of  spreading  scientific  knowlecjge,  is 
the  establishment  of  dairy  schools  in  the  various 
provinces.  One  of  the  first  to  be  established  was  that 
in  connectiotj  with  the  Ontario  Agricultural  College 
at  Guelph,  which  held  the  first  session  in  1893.  There 
is  said  to  have  been  a  dairy  schtK»l  in  the  Province  of 
Quebec  as  early  a*  1881. 
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CHAPTKR  II. 

ESTABLISHING  AND  MANAGING  CREAM- 
ERIES AND  CHEESERIES. 


Many  co-operative  (l.iiries  are  established  in  places 
where  they  cannot  succeed  hecausi  they  i^ck  'essen- 
tials of  success.  Many  also  fail  because  of  bad  man- 
agement. All  over  Canada  are  to  be  .seen  idle 
factories  which  are  monuments  to  some  person's 
ignorance  or  bad  man.igement. 

In  a  section  where  the  people  are  inclined  to  favor 
co-operative  dairying,  but  are  not  acquainted  with 
the  requisites  and  methods  followed  in  order  to  ensure 
success,  the  following  pt)ints  should  receive  considera- 
tion : 

1.  A  public  meeting,  addressed  by  some  competent 
person,  should  be  called  in  order  to  lay  the  matter 
before  those  interested.  The  daily  and  agricultural 
press  should  be  u.sed  to  arouse  an  interest  in  dairy 
matters. 

2.  The  number  of  cows  in  the  locality  which  can 
be  secured  should  be  accurately  determined  by  com- 
petent persons  who  can  explain  the  object  and 
advantages  of  a  creamery  or  cheesery  to  cow  owners. 
Not  less  than  3CX)  _ows  within  a  radius  of  five  miles 
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from  the  proposed  factory  would  warrant  the  estahlish- 
incnt  of  a  co-operative  dairy. 

3.  If  there  is  no  one  in  the  locah'ty  who  understands 
the  main  features  of  factory  wfirk  it  will  pay  to  send 
tw'()  (tr  three  cotn|>etcnt  men  into  a  co-operative  dairv 
section  to  ^Mther  information.  A  few  dollars  spent 
in  this  way  may  save  many  dollars  in  the  future. 

4.  Select  a  tjood  site  for  th  proposed  huildin^^ 
This  should  be  in  the  centre  of  the  milk  01  cream 
supply  as  far  as  possible,  should  be  eisily  drained, 
have  an  abundant  supply  of  jnire  water,  and  be  on  a 
^'ood  road.  IVrsonal  considerations  of  a  few  inter- 
ested persons  should  not  allow  one  of  these  funda- 
mental principles  to  be  overlooked  when  selecting'  a 
site. 

5.  Secure  proper  plans  for  a  suitable  buil(lin},^  Too 
many  factories  are  built  without  a  plan  and  are  c(jn- 
sequcntly  neither  convenient  n(jr  adapted  for  the  work. 
(Sec  Appendix  for  suitable  plans).  It  is  also  impor- 
tant to  have  sufificient  funds  available  to  carry  out  the 
work  without  delay.  A  500  cow  creamery  on  the 
cream-fathering  plan  will  cost,  when  built  and  pro- 
perly eciuipped  with  modern  machinery,  from  $1,500 
to  $2,000.  On  the  whole  milk  plan  a  creamery  of 
this  size  will  cost  from  $2,000  to  $3,cx)0.  A  500  cow 
cheesery  will  cost  from  $1,000  to  $2,000,  dejiending 
upon  the  kind  and  cost  of  material  and  the  quality  of 
the  machinery. 

6.  It  is  important  to  decide  whether  the  business 
shall  be  conducted  on  the  joint-stock  company  or 
upon  the  private  enterprise  plan.     If  it  is  decided  to 
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form  a  joint-stock  coinitaiiy,  it  will  he  ncci'ssary  to 
iKT.iinr  incorporated  luidrr  Provincial  or  l)ominion 
Statutes.  In  Ontario  ilvi-  r^•^|)onsi!,Il•  i,nn  appear 
before  tlie  re^'istrar  of  tlie  county  in  which  it  is  pro- 
posed t.<  establish  the  futory,  and  si^'n  a  declaration 
to  the  effect  that  the>-  wi^h  t^.  form  a  coin  pan  v  to 
manufacture  cheese  or  butter  or  botli.  Hy  so  dMin»f, 
and  payin^r  a  re^'istration  fcv  -.f  fifty  cents,  the  com- 
pany Ijecomes  le^'all\-  incorpuraled. 

In  both  case^  it  is  necessary  to  have  proper  rules 
and  by-laws  ^'o'-jinln^'  the  factory.  The  advanta^'es 
of  the  joint-stock  compan\-  plan  are  th.it  the  ()atruns 
who  own  the  cows  also  own  the  factory  and  ecpiip- 
mcnt,  thus  ^'ivini;  them  a  double  inten-st  in  reducing' 
the  cost  of  manufacturing^.  However,  many  factories 
established  on  this  plan  pass  into  the  hands  of  private 
per.son.s,  owin^^  to  bad  mana^rement  or  to  (h'ssensinns 
amon^  the  sharehoMers.  (n  order  to  promote  har- 
mony, it  is  well  to  secure  the  best  men  as  directors, 
to  have  the  number  of  shares  limited  and  in  value 
from  ten  to  twenty-five  dollars  each,  and  also  to  have 
as  few  "dry  "  shareholders  as  possible,  /.  e.,  sharehold- 
ers who  do  not  keep  cow.s. 

A  suitable  heading  for  a  stock-book  is  as  follow.s  : 
"We,  the  undersigned  subscribers,  each  severally 
promi.se  to  pay  to  the  i)ro[)er  officer  of  the  [insert  uainr] 
Association  or  Company  the  amf)unt  set  op[)osite  our 
respective  names,  in  such  sinus  and  at  such  times  as 
it  shall  be  called  for  by  the  I  )i actors  of  .said  Associa- 
tion or  Company  ;  provided  always  that  not  more 
than  [insert  20  or  jo]  per  cent,  shall  be  called  for 
during  any  one  year." 
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1  »U'  advama^ics  of  the  private  enterprise  pla„  arc  • 
I.    I  he  business  usualh'  receives  },r,„,<l  Inisi.K-ss  man- 

a},'ement,  as  the  cuner  has  everything  to   lose   \{  the 
business  be  not  well  con(hic\j(l. 

2  The  patrons  are  reheved  fro,.:  anv  risk  of  failure 
so  far  as  the  money  invested  in  the  facf.ry  and  its 
equipment  is  concerned. 

J.  Private  enterprise  factories  are  often  better 
e«iuip,x,-d  and  kept  in  better  repair  than  those  owned 
by  com|)anies. 

The  disadvanta^'cs  are  : 

I.  The  hi^rher  rite  char-ed  for  manufacturini:  in 
order  to  cover  the  risk  involved  and  to  obtain  interest 
on  the  money  invested.  Interest  ..n  monev  invested 
IS  not  or  sh.>uld  not  be  a  co.isideration  in  s'tock  com- 
pany  concerns. 

2.  The  danger  of  the  factory  man  losinjr  throuiih 
loss  of  patronage,  u-ith  or  without  cause,  the  money 
which  he  has  invested. 

3.  The  risk  which  patrons  run  of  losing  the  value 
of  the.r  milk  through  dishonest  owners  or  managers 
In  order  to  ensure  against  this   loss  it  is  well  for'' the 


patrons  to  appoint  their  ou,i  salesman  and  t.vaM.nr 
as  th.  nruiufattu.  .Ikoo.1,  bdon-  to  tlu'  p.trons  an-l 
not  to  the  ta.  tory  oun.r,  iinle-s  he  buy.  the  p.. duct 
rxjlon-  or  after  nianiilacturin^;. 

The   est   of  minmacturintr    „,ilk    into   Initter  o, 
cheese  is  usually  asse.se.J  at  so  much  per  pound       Iv 
the  ease  of  ^vh..le  nnik  creameries  the  rate  varies  f,  ,u, 
three  to  four  cents  per  pound  of  hu.ter.  afier  the  milk 
IS  ddivercd.     In  cream-j^atheriuK  creameries  the  cost 
.s  somewhat  less.      In  checserics  the  price  varies  from 
••nccent  t.,  asmurh  as   two  and   one-half  cents   iH;r 
IXHind.mcludinK  thecostofhaulin-ihennik       If  the 
cost  of  hauhuK'  the  m.lk  and  makin^^  th<- cheese  is  above 
tw..  cents  a  poun.l.  it  is  (hllicult  t.,  make  the  business 
pay.  as  m  scas<,ns  of  low  prices  there  is  little  for   the 
!.r..ducers  of  milk  after  deductin^r  the  cost  ..f  manufac- 
turmtj.    In  the  case. .f  joint-stock  factories  it  is  custom- 
ary tochar-e  non-shareholders  an  excess  rate  of  ten  to 
twenty-five  cents  ,)er  hundred  pounds  cf  cheese  or  but- 
ter.    To  guard  a-ainst  a  sharehoj.ler  having  a  large 
quantity  of  milk  manufactured  at  the  lower  rate  it  is 
customar)'  in  some  factories  to  allow  so  much  milk  to 
be  made  at  shareholder's  rate,  but  anv  milk  in  excess 
of  this  must  be  paid  for  at  the  non-shareholder's  rate 
In  order  to  mduce  as  many  ,,atron.  as  possible  to  send 
milk,  some  factories  have  a  uniform  rate  for  all    as 
the  shareholders  claim  thev  get  sufficient  pay  in  'the 
ower  cost  of  manufacturi.^g   where  the   r,uantity  is 
large.     In  the  case  of  a  surplus  after  paying  all  rim- 
nmg  expenses  and  pa>-ing  for  repairs,  this  is  divided 
among  the  shareholders  of  the  co.npan>'  accordi.ig  to 
the  stock  uliich  they  hold. 
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In  soiiif  caso,  till-  lu.iiiiif.i.tiirrr  Imivs  tl„  milk  or 
«r.;.m  from  iIr.  patrons  .,t  a  fixt.,!  rat'f  jar  .-ru-  luui- 
<ir.-«l  poUM.!.  ..r  ,M,Ik  of  .tan.lar.l  .|iialitv.  or  at  so 
much  prr  p.>un<l  of  fat  ,„  H,,,  ,„ilk  o,  .  rc-ain.  or  .it  a 
certain  rat.-  pir  stan.lar.l  iiuh  as  di'tirrniticd  by  tin- 
oil-trst  .  Ihmm.  Ill  tlu.c-  cases  tlic  product  bcloii'-s  to 
the  manufacturer. 

A  few  factories  manufacture  for  a  certain  propor- 
ti.Ml   of  the  product.   Usually  o,.e-fiflh    or   o„e-sixth 
This  plan  r.scmhies  "takin-;  toll"  by  the  miller  f.,r 
j^rnuhn^;  <,'rain.  an<l  is  not  to  Imj  recommended. 

Some  creameries  char-e  a  certain  rate  for  makin- 
the    butter    and    take    the    "overrun."       Ihr   rate    is 
usually   one  cent   jier   pound  an.l   the    overrun.      My 
the  overrun  we  mean  the  butter  made  in  i-xcess  ,',f 
the  fat  in  the  milk  or  cream.     There  should  always 
be  more  butter  than  there  is  fat  in  the  milk  or  cream, 
as   the    butter   contains    ab.ut    si.xteen    per   cent,  of 
water,  curd  and  salt  mixed  with  t!ie  milk  fat.     This 
overrun  is  not  a  constant  factor,  hence  should  not  be 
taken  by  the  manufacturer,  as  it  varies  consider  ibly 
with  the  various  conditions  met  with  in  a  creamerv, 
and   according   to   the  skill   and   care  of  the  butter- 
maker.     The  overrun  is  usually  from   ten  to  fifteen 
per  cent,  in  a  whole  milk  creamer}-,  and  from  fifteen 
to  twent>'  per  cent   in  a  cream-<,ratherin^r  creamery. 
The  chief  factors  influenciii^r  the  overrun  are  : 
1.  The  character  ot  the  milk  or  cream  delivered. 
Thi.s  is  inHuenced  by  the  lenj^th  of  time  since  it  wa.s 
drawn  from  the  cw,  the  si/.,-  of  the  fat  globules,  the 
l)ercentage  of  fat  in  the  mil  .  or  cream,  and  the  care 
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which   thi-  milk  nr  rrt-am   has  roccivrd  mi   the  farm 
an. I  in  «lfliv»  ry. 

.'     Ihr  A\\\  and  !'..iu->ty  ..f  the  hiittiTinak.  r.  or  of 
thr  mm  who  »!or.   th.-   \\i-i;;hin-   .itxl   tr^tin-   of  thr 
milk       ,\  skilful  hiitti-i  maker  » an   procurr   a   ^rt-ati-r 
>i<l(l  o|   Imttcr   lr..!ii    oni-  humln-d    jkhukIs   of  fat  in 
thi'  milk  than   ran  an   unskilful  makt-r.      A  (h\h<.ncst 
|K.Tson    lan  obtain    a    lar;^'f  amount   of     ovjrrim    l.\ 
taking;  a   ftnv   pom.d-,  of  milk    from  each  [Mtron,  an<l 
by  reading'  the  tests  lower  than  the\   >h..uld  Ik-  rcml 
An  overrim  of  twenty  iu  thirty  (>er  cent    in  a  whole 
milk  creamer)   indicates  somethiti^'  wronj^ 

3.  The-  amount  of  moisture,  curd.  salt.  etc..  which 
is  incrjx.r.iled  with  the  fat  will  influence  the  overrun. 
Mutter  which  contains  more  than  sixteen  per  cent, 
moisture  is  deeme.l  adulterated.  Some  lu-ttcrmakrrs 
claim  to  Ik-  adept  at  incorporating'  an  excess  of 
moisture  in  butter,  but  this  may  not  be  re^-arded  as 
an  evidence  (»f  skilful  buttermakin^. 

4.  Mechanical  losses,  which  usually  amrumt  to  fn-m 
three  to  five  per  cent,  of  the  f.it  in  the  milk  or  cream. 
also  influence  the  >  .\  errun.  These  losses  are  made  up  of 
si)ilt  milk  and  crcain,  fat  left  in  the  mi!k  and  cream 
remaining'  in  the  vats,  cans,  pails,  dippers,  etc.,  butter 
left  in  the  churn  or  on  the  wt^rker,  overweight  of 
butter  in  boxes  and  prints,  loss  by  holding  in  cold- 
storage,  etc.  These,  in  some  cases,  are  quite  a  heavy 
drain  on  the  yield  of  butter.  By  le.>sening  the 
number  of  vessels  which  come  in  contact  with  the 
miJk,  cream,  and  butter,  and  by  carefulnes.s  in  hand- 
ling the  milk  and  cream,  tiiese  losses  may  be  reduced. 
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CFEAM  GATHERING  VS  WHOL«  MILK  CRBAMBRIBS. 

riu?  rclalivf  in.TitH  ..(  wholt-  milk  a,„|  crc-a.n. 
K'ttllicrin^;  criatiu  ric-s  have  bcfn  mucli  (liscuH^crl.  The 
latter  form  of  .  rfamcry  is  «,'II  a.lapti-d  for  a  Mtiall 
«"\v  ;  opiilation.  scatttn'd  «»vfr  a  o .11  sic Irrahle  extent 
of  territory,  .uul  whi-rr  the-  roails  are  not  suitable  for 
llalllill^;  heavv  loads  ..f  milk.  The  chief  advantages 
of  the  cream -^iatheriiii;  -vystem  are  : 

r.  It  save-,  the  cost  of  haniinj;  the  whok  milk  U» 
the  crearnery  and  the  ^klm-milk  ha<  k  to  the  farm. 

2.  I  he  patn.ns  have,  as  a  rule,  a  Setter  quality  of 
skim-m-'k  on  the  farui  for  their  stock. 

3.  It  costs  less  lor  a  buihlin^i,  for  machinery, and 
for  labor  to  maiiufactiue  the  butter. 

4.  A  much  wider  territory  can  be  covered  by  one 
creamery  under  this  system.  With  pro{)er  railway 
facilities  there  is  scarcely  a  limit  to  the  extension  of 
the  creamery's  operations.  This  ensures  a  large 
quantity  of  butter  which  is  uniform  in  quality,  though 
the  quality  may  not  be  so  high  as  whole  milk  »amcry 
butter. 

The  chief  disadvantages  of  the  system  are  : 

1.  The  cream  is  often  spoiled  before  it  reaches  the 
creamery,  owing  to  defective  methods  of  caring  for  it 
on  the  farm,  or  because  it  is  delivered  at  the  creamery 
once  or  twice  a  week  instearl  of  daily,  as  it  should  be. 

2.  This  results  in  an  inferior  quality  of  butter, 
which  is  the  chief  weakness  of  the  cream -gathering 
method  of  conducting  creameries.  The  experience 
of  nearly  every  country  which  has  adopted  this  system 
has  been  the  same.     There  is  no  reason  why  good 
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butter  cannot  Ix.-  inadf  ir  tlx  crt.iin-^;ath«rin^,'  iTc'.i:n. 
cr)  if  the  crcini  l)c«lilivcrt<l  swcct  atKl  iltau  flavMrifl, 
but  in  practice  this  im  fmuHl  very  flitiimlt  t.. 
accon   »ii  h 

y  A  ihiffl  disailvama^e  <*(  ihf  system  i-*  the  «hfti. 
culty  «>f  vc-curin;;  accurate  tests  of  the  •  reain  The 
oil-test  churn  is  not  a  very  rohaMr  test,  anil  s|ji.ul«l 
Ix:  su|Krsc<le«l  by  the  Halnoik  n -t  for  fit  irj  all  the 
cream -^iat luring,'  «  reamer ies  Tlure  is  always  m^rc 
cliftkulty  in  ncurin^;  accurate  tests  of  cream  than  of 
milk. 

In  oriler  t«»  make  this  metlxMl  successful  it  is 
im|>ortant  that  the  patrons  have  pro|)cT  means  of 
creaming;  the  milk,  that  the  pans,  cans,  or  scparat<tr. 
shall  Ije  kept  perfectly  clean,  and  that  the  cream  shall 
be  (leliveretJ  at  the  creamer^-  in  a  sweet  condition.  si» 
that  it  may  Ix.-  pasteuri/ed  if  necessary.  The  pasteuri 
zation  «)f  the  cream  when  sweet  is  much  to  Ik.-  pre 
ferred  to  the  pasteurization  of  sour  cream,  althoujjh 
the  latter  improves  the  flavor  of  the  butter. 

The  whole  milk  or  .separati»r  creamery  is  suitable 
for  a  dense  cow  po[)ulation,  ano  where  there  are  '^(hkI 
roads. 

The  chief  advantages  of  this  plan  are  : 

I.  The  buttermaker  has  control  of  the  cream 
riix^ning,  and  consequently  can  make  a  lx.-ttcr  (juality 
of  butter  throughout  the  year. 

..  More  accurate  testing  of  the  milk  may  be  do-ie, 
ami  cons»;quently  there  Is  less  d'ssatisfaction  among 
the  patr  ins. 

3.   It   saves  thr  lab<»r  of  <  .earning   the  milk    and 
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caring  for  the  cre«f„  «„  the  farm      It  also  rc.'.icf.  the 

aJ-ut  one  tenth  ..f  thi.  sum   .....I.|   ....rdusc    .' . 
HCrMMtofH  for  crr.uni.iK  the  u.ilk  at  the  caarmrV 

The   aoor  of  runninK  ami  ua.hinK'  a  separator  a„.| 

.ar,n«  for  the  crca.n  will  amount  to  ab.nt  tuo  hour> 

la  b.wndMv.IMH.  worth  $;o,..|;5,,,^,,,     ,^.,., 

0  h.s  the  n,tere.t  on   „,oney   in^e.te.1  an.l  ten  .k. 

hat  If  the  m.lk  can  W  hauk.l  for  f.ve  c.„t.  ,>cr  one 
"..wired,. .un.|s  it  will  be-  chcajK-r  to  sen.!  rh'-  uhole 
"iiik  to  the  creaniery. 

The  clisaclvanta^'es  are  the  extra  cost  of  haulin.. 
the  ,.>or  quality  of  nkim-milk  returne.l  from  many 
creanK-nes.  a.M  the  extra  co.t  of  manufacturing:  a 
pound  of  butter.  ** 

T«.  sum  up.  the  cream-natherin^  creamery  is  ue|l 
adapted  for  certain  .listricts^in  fact  is  the  only  form 
..f  creamery  which  is  pra<ticable-but  we  may  no, 
oxiKCttu  make  a  quality  ..butter  .suitable  for  the 
h^hcst  ex,K>rt  trade  by  adopting,  tl.i.s  system.  The 
whoe  m.lk  creamery  i.s  more  exj^-nsi  e  to  o.x^rate 
buns  favorable  for  pr.Hlucin,  thi  hi,d,est  qXy  of 
bu  te,  and  in  the  end  is  the  form  of  creamely  which 
« .1    l)a>-  farmers  best  \xy  the  well  settled  dairy  districts 

1  he  practice  '  .akinK  in  both  milk  an.l  cream  and 
m.xm,  the  cream  fathered  from  the  farms  with  t" 
cream  .separated  at  the  crea.nerv.  is  frau-^ht  with 
danger  unless  the  cream  be  pa'steuri.ed  swLt  .^ 
ch.^ned  separately,  which  is  not  practicable  in  many 
cases.     Some  creamenes  mix  the  swcei  cream  w.th 
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the  whole  milk  and  run  all  thrciugh  the  power  sepa- 
rator before  pasteurizing. 

The  combination  of  a  central  creamery  with  a 
number  of  skimming  stations  or  auxiliary  crcanurifs. 
where  the  cream  is  separated  and  sent  to  the  central 
for  churning,  overcomes  the  difficulty  of  long  hauls 
for  the  milk,  and  tends  to  produce  a  large  quantity  of 
butter  having  a  uniformly  gofxl  quality.  However, 
such  creameries  require  e.\cellent  management,  else 
the  ex|)ense  of  ojx^rating  them  consumes  all  the 
pruBts. 
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CHAPTER  III. 

BUILDINGS  AND  MACHINERY  FOR 
CO-OPERATIVE  FACTORIES. 

Dairy  buildings  should  be  set  on  stone  or  cement 
A>undat.ons.     The  oM  ,,,an  of  putting  factories  on 
p<«ts^so  hat  the  air  may  circulate  underneath,  should 
not  be  adopted,  as  the  posts  soon  get  out  of  place  and 
tho  factory  becomes  dilapidated  and  the  floors  uneven 
in  their  surface.     If  a   wooden    floor  is  put  in   the 
factory  .t  should   be  supported   with  cross  walls  to 
carr>'  the  weight  of  vats  or  machinery.     The  floor  for 
the  separator  and  churn  needs  to  be  specially  well 
supported,  also  the  floor  carrying  the  vats  of  milk. 
Uell   .selected   one  and    a  half  inch   matched  pine 
lumber  .s  probably  the  best  material  for  a  wooden 
ltd"    I^^J;'"^'^;;h""ldbe  put  together  with  white 
lead.     This  floor  should  receive  as  soon  as  laid,  at  least 
two  coats  of  hoi  linseed  oil  (half  a  gallon),  turpentine 
(one  pmt)  and  dryer  (one  pint)  applied  .Wth  a'white 
wash  brush  havmg  a  long  handle  on  the  side      This 
dressmg  should  be  applied  at  least  once  a  year  to 

ho  0,1  fi„s  the  pores  of  the  wood,  thus  presenting 
water,  grease,  m.lk.  etc..  from  entering.  However  a 
wooden  floor  should  not  be  used  in  a  well-bu.lt  factory. 
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as  it  soon  rots  an(l  causes  a  \^Xii;\X  deal  of  trouble 
throu^'h  leaks  and  uneveiiness,  makin^j  it  difficult  t«J 
keep  clean  and  sweet.  The  iK-st  fl<>(jr,  ronsiderinj,' 
cost,  is  made  of  jjravel.  sand,  and  cement.  The  ^jrouiid 
.should  l)e  properly  ^'radedsoas  to  give  a  fall  of  about 
one  inch  in  si.x  feet  to  a  jjutter  in  the  workroom. 
(The  floor  of  a  cheese  ri[K'nin^-rcK)m  should  be  nearly 
level).  On  the  firmly  jiacked  <^'round  should  be 
placed  from  four  to  six  inches  of  ^jravel.  This  should 
be  well  pounded.  On  this  a  layer  of  about  four 
inches  of  sand  and  cement,  mixed  in  the  pro|)ortion 
of  four  or  five  of  sharp  sand  to  one  of  g(Mid  cement, 
should  be  well  packed,  and  then  a  finishing'  coat  of 
sand  and  cement  (two  t<^  one)  of  about  one  inch 
thickness  should  be  trowelled  and  nicely  finished  so 
as  to  give  a  smooth,  hard  surface  to  the  floor.  If  the 
ground  slojjes  very  much,  so  as  to  require  filling,  this 
should  be  done  with  field  stone,  if  possible,  and  the 
gravel  should  be  washed  among  the  stone  .so  as  t«> 
make  a  compact  bottom.  If  «fone  be  not  available 
and  dirt  is  used,  it  must  b  ided  in   very  firmly 

before  putting  on  the  gravel  and  cement,  else  the  floor 
will  crack.  It  is  important  to  have  all  the  floor  laid 
in  one  day  if  possible,  as  it  is  diflficult  to  get  a  good 
connection  between  the  hardened  edge  of  the  ce  it 
laid  one  day  and  that  of  the  fresh  put  down  .;  jw 
days,  or  even  one  day,  later.  It  is  also  imp«)rtant  that 
the  drain  be  properly  laid  with  a  good  fall  to  the 
outlet.  It  is  better,  when  making  the  drain,  to  have 
a  pattern  made  of  proper  width  (about  four  inches  on 
top)  and  having  the  right  slope.     If  a  bell-trap,  which 
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is  one  (.f  the  best,  be  useH,  this  sh<.ulfl  be  set  in  the 
cement  and  shjjhtly  below  the  lK>ttom  of  the  flutter. 
It  pays  to  secure  a  com|)etent  |>erson  to  su|)erintencl 
Ihe  laying  r)f  a  cement  floor,  and  to  use  none  but  the 
best  material. 

The  cement  ou[jht  to  extend  at  least  six  inches 
from  the  floor  on  the  walls,  so  that  there  will  be  no 
wood  within  six  inches  of  the  floor.  If  the  wains- 
cottinj,'  be  two  or  three  feet  from  the  /l(x:>r  and  the 
intervemng  space  smoothly  finished  with  cement,  all 
the  Ixrttcr. 

A  cement  flf)or  in  a  cheese  ri|x?ning-room  will  help 
to  maintain  a  lower  temperature  in  the  room,  but  in 
the  case  of  refri^'crators  it  will  be  necessary  to  protect 
the  floor  from  the  warmer  earth  underneath,  else  it 
will  be  found  difficult  to  hold  a  sufficiently  low  tem- 
|)erature  for  storing  butter.  This  can  be  done  by 
using  an  insulated  wooden  floor  on  the  cement,  or  by 
placing  insulating  material  such  as  asbestos  under 
the  cement  when  laying  the  floor. 

The  walls  of  the  building  should  be  strong  enough 
to  carry  the  roof,  and  be  well  insulated  so  as  to  pro- 
tect the  inside  from  the  efifect  of  the  outside  cold  or 
heat,  HoIIosv  cement  L.ocks,  hollow  bricks,  or 
ordinary  brick,  cement,  stone,  or  wooden  walls  may 
be  used.  The  advantage  of  having  a  hollow  space  in 
the  material  is  that  it  saves  the  expense  of  insulating. 
Brick,  cement,  stone,  or  wooden  walls  should  have 
still  air  spaces  in  them.  These  are  usually  obtained 
by  building  paper  and  matched  lumber  nailed  on 
wooflen  strips  set  on  the  inside  of  stone  jr  brick  walls. 
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If  the  walls  be  made  of  wckwI.  there  should  beat  Ic  . 
two  still  air  spaces  in  the  wall,  made  i-f  five  thick- 
nesses <.fluml)er  ami  at  Ic.ist   three  of  I'ood  build 
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paiH-T.  These-  spaces  should  Ik»  made  ti^'ht  at  the  top 
and  bottom  so  that  the  air  in  them  cannot  circulate. 
In  the  case  »)f  refri^,'erators  and  well  made  cheese 
rii)enin<r-rooms  there  shouKI  be  in  addition  a  six  inch 
space  filled  with  dry  sawdust,  mill  shaving's,  or  tan 
bark.  It  is  also  a  ^'ood  plan  to  confine  the  air  of  the 
wall  in  refrigv  rat(jrs  in  small  spaces  by  nailinj^  inch 
strips  between  the  sheetin^j  in  such  a  way  as  to  form 
scjuares  from  one  to  two  feet  in  size. 

The  best  inside  finish  for  a  brick,  stone,  or  cement 
building  is  the  wall,  without  any  lumber  except  on 
the  ceiling.     The  walls  and  ceiling  should  be  white- 
Abashed  as  often  as  needed  in  order  to  keep  it  clean. 
A  spray  pump  may  be  used  for  the  purpose.     A  lath 
and  plaster  finish  is  not  suitabL-  for  a  factory,  as  the 
plaster  becomes  loosened  by  the  jar  of  the  machinery 
and  by  the  steam  and  soon  falls  and  disfigures  the 
inside.     The  ceiling  of  the  work-room  in  a  creamery 
or  cheesery  should  not  be  less  than  twelve  tet  high. 
This  makes  the  room  much  cooler  in  su    mer  and 
more  healthful  at  any  time,  though  somewhat  more 
difficult  to  heat  in  winter.     The  heating  of  all  parts 
of  the  building  should  be  done  from  the  steam  boiler. 
Hy  arranging  for  the  condensed  steam  to  return  to  the 
boiler  the  expense  is  not  ver\'  great,  and  it  .saves  the 
expense,  risk,  and  trouble  of  stoves.      For  each  twenty 
cubic  feet  of  space  to  Ix;  heated,  one  linear  foot  of 
ijul.   pipe    is  needed.     A   room  thirty   by  thirt>    by 
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twelve  would  contain  iO,8oo  cubic  feet  and  wouU' 
require  about  540  feet  of  inch  pipe  to  heat  it  pro|)erly. 
These  pi|x.>s  are  mont  conveniently  placet!  on  the  wall 
of  the  building;. 

The  wei^jhing  porch  should  be  located  on  the  south 
side  of  the  building,  if  [lossibic,  and  the  refrigerator 
and  cheese  ri|)cnini,  room  on  the  north  side.  The 
weigh-can  should  be  elevated  so  that  the  milk  will 
flow  by  gravity  into  the  vats  through  a  conductor 
pipe.  The  boiler-room  should  ho  convenient  to  the 
making-room,  and  it  is  a  go<xl  plan  to  have  he  steam 
gauge  in  the  maklng-njom,  or  have  a  window  where 
the  steam  pressure  and  water  glass  on  the  boiler  may 
be  readily  seen  while  at  work.  Creamery,  cheesery, 
and  boiler-room  floors  shoulil  be  on  the  same  lev«l 
as  far  as  possible.  The  labor  of  going  up  and  down 
steps  is  too  great  in  the  gravity  creamery  where  no 
pumps  are  used.  Milk  and  cream  pumps  are  now 
made  which  are  easily  cleaned,  hence  the  milk  and 
cream  may  be  elevated  at  less  cost  than  the  butter 
maker.  The  building  should  be  so  arranged  that  the 
finished  product  is  always  travelling  towards  the  re- 
frigerator or  ripening-room.  The  water  tank  is  best 
placed  above  the  boiler,  where  there  is  less  danger  of 
the  water  freezing  in  winter.  In  summer  this  water 
would  be  to**  warn  for  washing  butter,  hence  it  should 
be  pumped  ''rectly  from  the  well.  The  skim-milk 
tank  may  be  placed  in  the  attic,  but  it  should  be  easy 
of  access,  so  that  it  may  be  cleaned  readily.  It  is 
important  to  have  plenty  of  hot  water  to  clean  the 
skim-milk  tank. 
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Screens  !«hf>iild  be  provulcti  for  doors  anti  whkIows 
in  summer  to  keep  out  flics.  No  factory  in  pro(H.Tly 
•;f|iiipped  v  ithout  these  barriers  to  a  j;real  nuisance 
in  factory  wor!c. 

The  size  of  rooms  rc(|uire<l  in  5cx.  cow  creamericg 
.md  cheeserics  will  rx;  suinewhat  as  follows: 

Makinjj-riHim  for  Iwith  alxuit  30  ft.  by  30  ft 

Ri|xmin};-r(M»m  for  cheescry  about  30  ft.  by  30  fk. 

Hoiler-r«K)m  for  both  about  12  ft.  by  16  ft. 

Rt:frigerator-r«K)m  for  creamery  about  12  ft.  by 
.?o  ft.  by  «  ft.  hi^-h. 

Hath-riMun,  6  ft.  by  10  ft 

Office,  6  ft.  bv  10  ft 

If  the  central  cold  storage  or  ri|)enin^,'-nom  plan  be 
adopted,  which  will  b*.'  discussed  under  chee.semakm^j 
and  marketinjj  cheese,  then  a  very  small  r<M»m  for 
storing  about  one  week's  cheese  is  all  that  would  be 
necessary  instead  of  the  lar^e  curinj;  or  ripening- 
rojm.  The  bath  r<M)m  for  health  and  cleanliness  of 
the  men  em|)loyed  should  be  a  feature  of  every  fac- 
tory.    An  office  for  b<M>ks,  etc.,  is  also  necessary. 


MACHINERY. 

The  most  imjxirtant  machine  is  the  steam  boiler. 
This  should  be  a  lurtje  (not  less  than  twenty  horse 
power),  horizontal,  tubulrr  boiler,  projxirly  bricked, 
and  having  a  brick  chimney  .so  as  to  give  proper 
draft  It  should  be  provided  with  both  pump  and 
injector  methods  of  feeding  water.  Small  boilers  are 
wasteful  of  fuel  and  time.  The  engine  for  a  500  cow 
creamery  should  have  a  capacity  of  ten  or  twelve 
9 
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hf»rM!  |K»wcr.  If  mechanical  rcfrigcriitinn  I*  iihc<I  n 
larjjcr  cnj{lnc  and  Ix.ilcr  arc  neccxna  y.  An  engine  in 
not  a  necessity  in  a  chccscry,  but  i .  convenient  in  a 
larne  factory  for  inillinj;  the  curiU.  Where  electric 
|)«mer  in  available,  a  ten  or  twlve  horse  |)o\ver  motor 
in  one  of  the  int)^t  convenient  pmers  for  creamery 
wi)rk.  The  shafting;  shoiihl  he  centrall)  lt>cate<l,  so 
as  to  drive  all  the  macltincry  in  the  biiildinj;  from  one 
line  shaft  if  jMissihle.  This  shaft  should  he  alxmt  one 
and  a  half  inches  in  diameter  and  make  from  iOQ  to 
300  revolutions  jKir  minute.  WfKxlen  pulleys  are 
convenient  and  satisfactiiry  if  made  of  jjcmhI  material. 
Ir<  n  pulleys  rust  and  arc  difficult  to  chanj^e  or  the 
.shafting;.  It  is  im|K>rtant  to  have  pulleys  of  proper 
size  in  order  to  give  the  desired  spectl  to  the 
machinery.  The  following;  are  rules  for  determining^ 
.size  of  pulleys  and  len^;th  of  lx:lts  : 

To  find  the  diameter  of  a  driven  pulley,  multiply 
the  diameter  of  the  driver  by  its  number  of  revolu- 
tions, and  divide  the  product  by  the  numlx.'r  ol 
revolutions  the  driven  pulley  should  ^o.  The  result 
will  be  the  diameter  of  the  driven  pulley. 

Kxampic  :  Diameter  of  pulley  on  enijinc,  40  inches  ; 
.speed  of  engine,  160  revolutions  ;  si)ecdof  main  shaft, 
200  revolutions;  40X  i6o-r20O  =  32,  which  i.s  the 
diameter  in  inches  required  for  the  driven  pulley. 

To  find  the  rctjuircd  size  of  a  driving  pulley,  multi- 
ply the  diameter  of  the  driven  pulley  by  the  number 
of  rev«»lutions  it  should  make,  antl  divide  the  product 
by  the  revolutions  of  the  driver. 

E.xample  :  Diameter  of  the  pulley  on  intermediate 
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»  4  int hts,  which  ih  rtijuirif I  to  nin  ijao 


|K.'r  iiiiiHitc.     Kcv..hitiun«i  uf  shaft 
-  IH.  which  in  the  diatnctc' 
rec)ufic»|  to  drive  the  inttrinVtIiate  at 

To  find  I       li  n^jth  .»f  kit  f. 
the   <rainctir   of  the    t 
th 
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in  iiu  hi>  of  the  pulley 


profjcr  sjiecd. 


is  sum   by  two,  and   multiply  \\u 
Add    the    pr.Hluct    to   twice    the   .1 
the  centres  of  the  shaft 
rctpnred  lcn^,'th  of  belt. 


or  any  two  pullrys,  ad<l 

«o   pulle>s    to^'cthir.   divide 

jiU'tieiit  by  j'.. 


|^tarue 


l)et 


ween 


n>U.  and  the  rcMjIt  will  k-  thi- 


Kxampl.-:  Two  pulleys  are  «  and  24  Inches  in 
thameter.  and  8  fcvt  is  the  .listance  Utwecn  the 
centres  of  the  shafting;,     s ^.  .^  =  3.*,  ^j  ^  2  »  ,6,  ir,  x 


3l4»52  inches  =  4  ftvt  4 


inches,  and  4  feet  4  inche- 


+  i6fcet ';twice  the  distance  Mv    en   the 


the  shaftii.jj)  -20  feet  4  inches,  which 
of  IkjU  reiiuired. 


centres  of 
is  the  lenj,'th 


It  is  also  important  that   h..t  and  cold  water  tank- 


and  at  least  one   washin^j-sink   be 


These  arc  best  made  of 


in   everv   factory, 


K'alvanize<l    in.n,   painted  on 


the(;utside,  with  a  lar^-e  tap  .mi   the  Ix.ttom  of  the 
water  tanks  and  a  suitable  plu^ 


in  one  end  of  the  wash 


sink.     Wooden   tanks   or  sinks  »re  dimcult  to  d 


w 


hil 


e    W'HMlen    tanks    lined   with   t 


lean. 


in    or   ^,^llvani/.ed 


inm  soon  leak  and  cause  a  ^'reat  dial  of  trouble 


The  fi.llowing  is  a  list  of  the  utensil 


reqi'-red,  and 


their  estimated  est  for  a  5CX)  cow  cheescry 

Boiler,  30  h  p..  two  rxx^^'allon  vats,  two  t2-hoop 
gang  presses,  acidimeter,  one  Soo-lb.  scale  of  double 
beam,  one  50-gallon  weigh  can,  milk  condu.  tor  head 


and 


pipe,  tw..  curd   thrcc-cighths  inch  k 


liivcs,  curd 
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»c»>«»|),  i!i|»|icr,  imiN  ami  tlurinumtUr,  i.mj  24pbi>ttt<- 
ulcam  li.ilicock  tcitcr,  unc  curd  mill  ami  mril  ii^jtator, 
Micam  jiijic,  nhjiftiu^j.  piillfys,  han^crH,  etc. 
I'Stiiiuitfti  coHt,  I500.* 

Outfit  for  a  crtiiincry  on  the  tc|Mrator  plan  for  <;») 
cowH : 

lioilcr,  20  h.  |i.  and  cn^jinc  10  h.  p..  onr  ncparator 
two  300-^allon  cream  vatn,  one  400-tiallon  tfccivint; 
vat,onc4CX>  ^jallofi  churn  ami  butter  worker.onc  Hoo-ll> 
scale,  double  lx,-am.  one  50  -^alhin  weijjh  can.  one  con- 
ductor, head  am!  pijrt,  ..UL-  J4-|)«»ttle  steam  Ha»K«H:k 
tester,  di|>|K'rs,  \u\\U,  thermometers  and  acidimcter. 
butter  ladles,  printer  and  pat  ker,  otie  milk  heater  or 
pasteurizer,  shafting;,  belts  and  pulleys,  one  24c>lb. 
scale,  milk  fmmps. 

Kstimated  cost.  $1,000  to  $1,200, 

Cream-^atherinK  outfit  for  a  creamery  of  500 cows: 

One  boiler  and  engine,  two  ^oo-jiallon  cream  vats, 
one  400-j,'allon  churn  and  butter  worker,  one  Soolb. 
«cale,  double  beam,  one  240-lb.  scale  for  butter,  ten 
refrijjcrator  carry inj;  cans  or  cream  tank,  one  No.  a 
oil-test  churn  or  stenm  HalKock  tester,  five  driver's 
cases,  pails,  ladles,  packers,  printers,  acidimeter,  etc., 
shaftintj,  pulleys,  belts,  etc. 

Kstinatcd  cost,  $600  to  $Soo. 

Outfit  ft.r  cheesery  and  creamery  combin^v|,  with 
separator,  for  500  c<iws : 

Koiler  and  en^^ine,  one  separator,  one  400-Kalion 
receiving  vat,  two  300-^Milon  cream  vats,  one  400- 
gall«)n  churn  and  worker,  one  Hoo-lb.  sc.ile,  one 
SO-galkm  weigh  cai^,  one   conflurt'>r,  head   and  pipe 


M4att\'KKV. 


I5J 


nclcljmcter.    .mc    J4.|...itlf    sUm\     WixWiKV    teMrr. 
tli|»|>i rn,  mo|»H.  lIurnjomitcrH.  lU- .  btititr  liulliM,,  |,^j|^ 
anil  |wckcr«.  itiiil  printer^.  ..lu-  iiiiik   hiattr  .»r  \ms 
tcurl/cr,  twoOcx>jjiill.m  chec-K.-  v.itn.  |w..^;im^;  |»ri-»H.'H. 
two  curd  thrcv  .inhth.  imh  knivt^  cir.l  ,c.h,,,.  ,Kii|,' 
etc..  power  cur.l  mill  .m.i  t  ur.l  a^-'    '..r,  H|,.,ftinjr  ^,,,1 
IMillcyH,  one  24o.lh  butter  <»t.ili-.  iniik  |Hirn|K. 
Kstim.iferl  co%t.  Ii.itx)  t.i  $i.5(K). 
Next  to  ihf  U.iler  the  inont  iin|xirt.it)t  tn.uhim  in 
a   whole  milk   creamery   in  the  cream    ^parator  ..r 
centrifuge.     It  shouM   l)c-  «t  level,  on  a  firm  stone. 
cement,  or  brick  foun.j.aion.      Ihis  machine  sh..u|.| 
have  s.iflitient  capacity  t..  separate  all  the  nnik  with- 
out c^usin^  t.M.  much  ilelay  in  waiting'  for  the  skim- 
milk.    Where  the  daily  delivery  e.sceeds  S..«k)  jK.unds 
two  machines  are  ..ilvisable.     One  of  these  m.iy  U-  a 
turbine,  so  that  m  case  of  accident  with  the  jK.wer  the 
milk  may  Ijc  .separate*!  uul  not  cause  a  loss  which  in 
likely  to  occur  by  th(   nulk  >ourin^,'  in  the  h-.t  weather. 
The  "Accumulator,"    •  Kxtra    ..r,"    '•  Ka.liator."  etc.. 
which  not  cmly  separate  tne  cream  from  the  milk  but 
al.so  churn  it  into  butter,  l.ave  not  up  to  the  |>resetit 
time  proven  .satisfactory. 

Combined  churtis  und  workers  save  lab..r.  lloor 
SRce.  pulleys  ;md  iK-ltin^,'.  but  are  more  <limcult  t.. 
clean  .md  ofx^rate  than  a  box  churn  and  Mason  or 
iNational  worker. 

The  pasteurizer  is  another  very  important  machiiiL- 
which  .should  be  found  in  every  creamerv.  It  also 
takes  the  pl.ice  of  a  milk  pump  and  heater  .,r  tem- 
pering vat     If  a  pasteurizer    be    nut    u.>eil,  a    milk 
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heater,  which  can  be  easily  cleaned,  and  which  will 
have  .sufficient  cajiacity  to  cni{)I<»y  the  separator  for 
three  to  five  minutes,  is  necessar\-.  The  chainiel 
variety  is  satisfactory.  It  should  be  made  of  tinned 
copper  and  have  a  steam  connection  and  an  outlet 
for  water.  It  must  be  placed  hij^h  cnouj^h  for  the 
milk  to  flow  from  it  into  the  separator.  All  pipes 
through  which  milk  or  cream  passes  should  be  tinned 
on  the  inside  for  ease  in  cleanin^^. 

The  cream  vat  should  have  plenty  of  space  on  the 
sides  for  ice  and  cold  water,  or  be  provided  with  cool- 
ing pipes  from  the  refrigerating  machine. 

A  skim-milk  weigher  ordinarily  saves  a  great  deal 
<  f  trouble  and  .should  be  found  in  every  whole  milk 
creamery.  A  rotary  pump  for  elevating  the  skim- 
milk  is  convenient  and  satisfactory.  An  ejector  will 
not  work  with  hot  skim-milk,  as  the  licjuid  to  be 
elevated  by  an  ejector  must  be  cold  enough  to  con- 
dense the  steam  in  order  that  the  velocity  of  the 
steam  may  be  imparted  to  the  liquid  to  be  elevated. 

In  cheescries  the  machinery  is  more  simple  and 
less  costly.  The  vats  should  be  made  strong  and  of 
the  very  best  tin.  Curd  sinks  are  not  necessary,  as 
racks  may  be  placed  in  the  vats  for  draining  the  curd, 
and  many  sinks  arc  a  .source  of  trouble  in  cheese- 
making  if  they  are  not  kept  clean.  The  curd-knives 
should  not  have  the  blades  more  than  three-eighths  of 
an  inch  apart.  Curd  agitators,  driven  by  steam 
power,  save  labor  in  a  large  factory.  Hand  agitators 
in  smaller  factories  are  very  helpful.  The  horizontal 
gang  press  is  much  better  than  the  upright  single 
press  for  pressing  cheese. 
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A  number  of  vat  and  floor  brushes,  as  well  as 
rubber  mops  for  kcepin^j  the  floor  dry,  is  necessary  in 
every  factory.  There  ou^ht  also  to  be  on  hand  a 
supply  of  common  washing  soda  for  washing;  milky 
and  greasy  utensils,  and   concentrated    lye  for   the 

drains. 

Labor-saving  machinery  ought  to  be  provided  as 
far  as  possible,  and  the  men  in  charge 
of  the  factories  should  make  an  honest 
endeavor  to  maintain  the  machinery 
and  buildings  in  good  repair.  The 
boiler  and  engine  should  be  clean  and 
bright.  Pulleys  should  be  tight,  bear- 
ings well  oiled,  and  belts  properly 
laced.  Separators,  pasteurizers,  skim- 
milk  pumps,  pipes  and  tanks,  chums, 
etc.,  should  be  kept  perfectly  clean  and 
in  good  repair.  All  this  takes  some 
time  and  care  on  the  part  of  some  one, 
but  it  pays  to  have  this  done,  as  dairy 
machinery  i.s  e.xjxMisive  and  detcrio-  fe,] 
rates  in  value  very  rapidly  if  not  well  klbbkr  mop  for 
cared  for. 


I)KYlN«i  Kl.oOkS. 


FACTORY  SEVAGE. 

One  of  the  most  difficult  ffroblems  about  a  factory 
is  the  proper  disposal  of  the  sewage.  To  run  it  into 
an  open  ditch,  or  into  a  creek,  or  any  body  of  water 
which  is  used  for  drinking  purposes,  by  man  or 
beast,  is  injurious  to  health.  If  it  accumulates  about 
the  factory  it  soon  creates  a  nuisance  which  is  danger- 
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ous  to  the  business,  and  a  source  of  annoyance  to 
every  one  who  comes  near  the  place. 

IrHgatfon. — Where  the  factory  is  above  a  sloping 
field  or  plot  of  land,  the  sewage  may  be  used  for 
irrigating  purposes  with  satisfactory  results.  It  is 
necessary  to  have  a  large  storage  tank  or  tanks  in 
order  that  the  sewage  may  be  applied  when  needed 
by  the  crop.  Roots,  grass,  garden  truck,  orchards, 
and  nursery  stock  are  most  benefited  by  the  applica- 
tion of  factr.-y  sewage.  Where  the  conditions  are 
favorable  the  factory  owner  may  use  this  during  the 
summer  time  for  forcing  garden  and  other  cropr  It 
will  pay  for  the  expense  in  a  very  short  time,  'i  .lere 
is  no  reason  why  a  small  plot  of  ground  favorably 
situated  might  not  be  used  for  growing  all  the  fruit 
and  vegetables  required  on  the  table.  The  men 
would  relish  this  addition  to  their  regular  fare,  and 
the  cost  of  *'  boarding  the  hands  "  may  be  very  much 
reduced. 

TANK  OR  BUND  VELL. 

With  a  porous  subsoil  the  sewage  may  be  allowed 
to  soak  from  a  tank  or  blind  well.  It  is  very  import- 
ant that  this  tank  or  well  shall  be  located  in  such  a 
position  that  there  is  no  danger  of  polluting  the  water 
supply  for  the  factory.  If  the  water  supply  be  drawn 
from  a  well,  then  the  two  must  be  at  least  300  ..jet 
apart. 

The  sewage  may  be  pumped  from  a  tank  and  be 
drawn  to  adjoining  fields,  but  this  plan  as  a  rule 
involves  too  much  labor  to  be  profitable. 
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SUB-EARTH  SYSTEM. 

This  plan  is  recommended  by  the  Ontario  Pro- 
vincial Board  of  Health,  and  consists  of  a  reservoir 
larije  enough  to  hold  the  sewage  for  a  day.  This 
reservoir  or  tank  is  divided  so  that  the  solids  remain 
in  the  first  compartment  and  the  litiuid  is  siphoned 
into  the  scccnul.  It  is  important  to  have  a  trap 
between  the  tank  and  the  factoiy  in  order  to  prevent 
odors  reaching  the  building.  The  licjuid  is  drawn  o(T, 
as  soon  as  the  .second  compartment  is  filled,  by  means 
of  a  plug  or  with  an  automatic  flush  valve,  into  com- 
mon field  tile  laid  about  two  feet  in  the  grour.ii,  and 
of  sufficient  number  to  hold  all  the  liquid  from  the 
tank.  If  the  soil  in  which  the  tiles  are  laid  is  wet,  it 
will  be  necessary  to  drain  it  before  placing  the  tile  for 
the  reception  of  the  sewage.  The  tile  should  be 
placed  at  such  a  distance  from  the  factory  well  that 
there  is  no  danger  of  polluting  the  water. 
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FILTER-BED. 

Where  there  is  sufficient  fall  from  the  factory  to  a 
point  about  three  hundred  feet  away,  the  filter-bed 
plan  is  to  be  recommended.  In  making  such  a  bed 
observe  the  following  : 

I.  Have  tight  connections  between  the  gutter  in 
the  factory  and  the  drain  leading  to  the  bed,  with  a 
trap  between  the  two.  Lay  four  or  five-inch  glazed 
sewer  tile,  in  as  straight  a  line  as  possible,  from  the 
factory  to  the  filter-bed.  These  tiles  should  be 
cemented  at  the  joints  and  be  laid  below  frost.    At 
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a  safcdiHtancc,  say,  Mnchumlrc«l  fcot  fmi  j  the  factory, 
onllnary  tile  ma>  Ik-  uhcH,  as  they  are  less  rx|>cnHivc. 

2.  Kxcavate  a  IkiI  about  twenty  feet  by  twenty 
feet  to  a  depth  of  tw«»  or  thrtx-  feet,  usin^;  the  dirt  to 
bank  the  sides,  makini;  the  Ix-d  four  t«»  six  feet  <leep. 
In  the  bott«)in  of  the  excavation  place  from  two  to 
four  rows  of  four- inch  drain  tile,  c«.verin^j  the  joints, 
and  Hiving  them  a  fall  of  two  to  four  inches  to  the 
further  side  of  the  bed,  where  they  may  empty  into 
a  ditch,  stream,  or  bay.  Then  fill  in  the  excavation 
on  top  of  these  tile  with  coarse  ^;ravel.  Make  the 
surface  sm<Joth  and  sloping  towards  the  farther  side. 

3.  A  wo(Klcn  trou^jh  may  be  used  for  distributinj; 
the  scwa^je  over  the  surface  of  the  l)ed. 

4.  Rake  the  surface  occasionally,  ami  kee|)  it  free 
from  weeds.  In  the  winter  the  surface  may  \yc  fur- 
rowed and  the  furrows  covered  with  l)oards  to  pre- 
vent frcezii)K- 

5.  The  top  three  or  four  inches  may  have  to  Ix: 
renewed  with  fresh  sand  or  gravel  ever>  four  or  five 
years. 

6.  Where  |>o'sible  the  "  blow-off"  on  the  boiler  may 
be  connected  with  the  factory  drain  to  clear  It  of 
grease,  dirt,  etc.  }Iot  .solutions  of  lye  should  be 
poured  down  the  drain  at  least  once  a  week. 
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METHODS  OF  PAYING  PATRONS  OF 
CREAMERIES  AND  CHEESERIES. 
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In  a  cooj<orntlve  dairy,  the  most  correct  way  of 
dividing'  proceeds  from  sales  of  l>uttcr«»r  cheese, -vfju'i  I 
be  to  make  each  patron's  milk  or  cream  m  paratc'v . 
ami  after  dcductiii^j  the  cost  of  manufacturing  an<l 
marketing,'  \iWc  each  patron  the  remainder      In  this 
way  those  furnishinji  milk  or  cream  of  ^;iiod  flavi  r 
would  receive  the  benefit  of  the  impruvefl  tjuaiity  of 
the    finished    pnnluct.     This    plan,   however,    is   not 
practicable  in   actual   factory    work,  as  the   milk  or 
cream  must  be  all  mixe  I  t«)},'ether.  and  the  (juality  ol 
the    finishetl  prcnluct  represents  the  avcr.ij^e  of  the 
whole  delivery.     Another  fact«)r  also  enters  into  ihe 
(juestion,  and  ii  is  the  one  usually  considered,  though 
the  first  is  just  as  important,  |)n»habl)"  more  so.     This 
second  factor  is  the  difference  in  the  butter  and  the 
cheese  capacity  of  milk  and  cream  obtained  fn»m  the 
various    farms.      In  the    early    days   of  co-operative 
dairying  all  the  milk  and  cream  was  considered  to  be 
of  e^iual   value,  according  to  its  volume  or  weight. 
For  instance,  it  was  assumed  that  one  hundre<l  p<^»unds 
of  milk  would  make  so  much  butter  or  cheese,  regard- 
less of  its  richness.     This  was  also  assumed  to  be  the 
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CISC  with  refiriMjcf  to  tht*  butter  |>r«»«luction  «»f  crfwrn, 
ami  the  j;.»ll«»u  "r  the  "  creiimcf)'  •UKutr"  w«h  thi* 
Htandurd.  After  a  time  |»eopIf  rtMli^ctl  that  there 
wan  a  <lirft*roncc  In  the  aim  unit  of  cheenc  **x  Imtter 
made  from  «>ne  htiiuired  |M)UiuU(if  milk,  aticl  altiithat 
cream  varied  in  it*  rithnc*)*,  hence  vari<Mi«4  test-*  were 
deviseil,  which  are  discuHHcd  in  I'art  I.  The  'rst  test 
U"»e<l  in  cream -'fiatherinii  creameries  was  a  test  churn, 
in  which  a  small  i{u.intity  «>f  each  i>.itr<»n's  cr«*an»  was 
churned  as<»ftcn  as  [H>ssil)le,  an<f  the  yield  of  butter 
ascertained.  The  results  i»f  these  churn  ttsts  were 
taken  a*  the  average  quality  of  the  cream  delivered 
by  each  patron.  Then  came  the  i»il-test  churn,  in 
which  a  small  ijuantity  of  cream  is  churned  and  the 
fat  is  melte«l  into  oil.  The  theory  of  this  test  is  some- 
what as  follows:  A  standard  creamery  inch  is  one 
inch  of  cream  in  a  pail  (known  as  the  <lriver's  |)ail}, 
which  is  twelve  inches  in  diameter,  and  which  tests 
one  hundred  on  the  scale.  It  is  sup|)osed  that  one 
pound  of  avcratje  butter  contains  twenty-five  cubic 
inches  of  butter  oil.  A  creamery  inch  contains  about 
1 13  cubic  inches,  therefore  25  is  about  22  |)er  cent.  «>f 
113.  Any  sam|)le  of  cream  which  produces  22  per 
cent,  of  its  bulk  in  the  form  of  butter  oil  is  supptjscd 
to  yield  fmc  pountl  of  butter  jxr  creamery  inch. 

The  driver  fills  a  ^lass  tul)C  to  a  depth  f)f  about  five 
inches  with  cream.  If  the  sam[)le  yields  i.i  inch  of 
butter  oil  it  is  said  to  test  100  and  is  equal  to  one 
p  >und  of  butter  per  inch,  because  l.i  is  22  jx-r  cent, 
of  five.  .Sometimes  the  rcadinj^s  arc  made  by  means 
of  a  chart,  and  sometimes  by  means  of  a  (graduated 
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rule.     The  chart  U  more  ac  urate,  an  it  \%  not  impair* 
tanl  tt»  have  an  exact  depth  «»f  cream  in  the  tc^t  tube, 

necessary  when  meaHurin^'  with 


which  i!i  abM)lutety 
a  rule. 

The  olltejit  may  not  be  ronnlrlered  a  very  reliable 
ti'Hl  for  cream,  and  a  buttermakcr  ban  t(»  do  a  ^"kkJ  deal 
fif  i;ucHHin^,' to  make  hi»  oil  ichIh  and  churn  retiult!* 
agree.  In  order  to  get  a|>|>r«»ximately  accurate  tcstn, 
it  '\%  im|M>rtant  that  the  drivcrn  be  accurate  in  meaxur' 
ing  the  cream,  and  careful  in  mixing  it  liefore  taking  a 
Hamf)le.  It  \%  aki  nccc-iHary  to  take  ^ampleA  from 
all  the  l«»tH  of  cream  delivered  by  or  got  from  a  (>atron 
each  time.  The  b<ittermaker  nhould  be  careful  to  get 
a  c<)m|>letcand  distinct  iieparation  of  butter  oil,  water, 
and  curdy  matter  in  each  tent  tube,  lie  ithuuld  ahu 
be  careful  to  read  accurately. 

The  following  are  the  tlircctions  given  in  Bulletin 
114,  fnun  the  Dairy  School,  in  '•onnertiori  with  the 
Ontario  Agricultural  C'<»llege: 

"  To  nittkf  an  Oil  lest.  V\nm  their  arriviil  at  the  crcamfry, 
place  I  Ik-  »amplcK  in  a  warm  place,  as  <>\cr  the  Imilcr,  and  leave 
over  niK^t  t<»  rijRn  thoroughly.  TMty  will  not  ihurn  pro^Hy 
unless  well  ripened. 

"  The  next  morninx  place  the  sampler  in  water  at  a  tempera- 
ture of  alnrnt  90  dcKrecs  ;  and  as  soon  as  the  cream  will 
flt>w  freely  from  one  end  of  the  tube  to  the  other,  place  in  the 
oil-test  churn  and  begin  churning.  Should  the  cream  at  any 
time  cool  and  thicken,  place  the  samples  in  warm  water  to 
liquefy  the  cream  .igain.  Continue  churning  until  there  is  evi- 
dence of  a  clear  separation  of  the  fat;  then  place  the  samples 
in  hot  water,  at  a  temperature  of  from  lAo  to  170  degrees,  for 
from  fifteen  to  twent>v  minutes. 

"  If  the  separation  be  complete,  the  fat  will  be  clear  atid 
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yrlUw,  smi  Ihrrr  will  Iw  ihrrf  diMim  I  titlumix  »nh  «lt4r|i  lm«  . 
Of  divUio'!*  bctwrrn  ihrm,  vi#  ,  «  ruluinn  of  t  h-ar  ftil  im  l«»|h  mih- 
of  whry  nrxX,  iimi  <>nr  of  rurdy  madrr  4t  iKr  ImdiHii.  If  ihi-n- 
In*  not  a  i  Irar  M-)>itr,tlton,  io«>l  lo  .iImhiI  '^i  «l«'t(iet>s  i  tiurti 
•gnin  4rul  prmrrtl  ii«  tM-forr. 

•*  to  htke  0t  A'f'itifiHt,'  Thrrp  i%  ^  rhart  |>rc|Mri*«l  fi»r  llw  jMif 
INMr,  I'lurinK  iltf  l>otlii*  in  4t>  u|iriKl>i  |H><itti<>n  on  thr  '(mm* 
line'  of  iheiliMtl,  mow  it  along  until,  Mhrn  liNtking  hy  the 
right  tiiic  of  the  tMiitlr,  the  ti»|i  of  thr  i  olumn  of  fat  <  otiir«  vwn 
with  thp  u|i|K;rtiioit  ^LiniinK  hnr  cm  the  ihari.  N'mt,  ttillhHik 
ing  l»y  thr  right  »iilr  of  thr  lM»tllr,  oh«T\r  thr  linr  to  »hu  h  thr 
iNittom  of  thr  fat  (oinr«;  thr  ntiiiilicr  on  thin  line  givr<«  ihv 
rtitcling. 

•*  A  <»m.ill  ruir  m.iile  riijcrially  for  thr  |Mir|v«e  i«  more  •  im- 
vcnirnt  than  a  (hart.  Thi«,  howrvrr,  Mill  gi\r  an  a<  riitalr  rrad' 
ing  onl)  whrn  thr  tr<it-lul>r«  havr  hrrn  tilUii  prn  i<icly  to  thr 
mark.  I'hr  chart  ron^i^t  of  a  •klKling  <»t-alr  nmt  givr«  thr  pro- 
|M>rt'on  of  nil  rrgartllr»»  of  thr  iU-|ithi  of  i  roam  takrn  in  the 
te%l  tlll>r<». 

"Somrtimrn  the  fat,  though  clear,  i»  »omrwh.it  oj)rn.  In 
9U«h  ia%ci,  or  when  thr  fat  i^  n«>t  flcar,  allow  thr  <»atnplr<i  to 
Iwcome  ("Ul,  ami  thm  plate  in  water  at  a  trm|Mr.itiirr  or,t))out 
l3o  «k'grrci  K  infort  taking  a  rrading.  AImhi!  lioiirgrrrs  is  a 
very  suitable  trin|>€rature  at  whirh  to  take  rcailing«. 

^Wlfiining  of  fht  Keiuiittf^.  fream  that  Kivei  a  rrailing  of 
too  in  the  oiltcit  will  make  one  p«nimi  of  ttuttrr  for  rvcry  im  h 
i»f  suth  cream  in  a  cream  (uil  twelve  imlw*  iit  diainrtrr  ;  crrani 
testing  130  will  make  I. la  |Kiunds  of  Inittrr  j»cr  im  h.  To  fimi 
thr  |Hiunch  of  Inittrr,  multiply  the-  nuinlH.r  «»f  in<  hes  by  the 
rvatling  and  divide  by  loo." 


The  RalKiKk  test  for  rletermlninR  the  fat  in  the 
cream  is  a  much  more  accurate  test  atifl  should  be 
introducecl  into  crcam-^jatherin^;  creameries  as  rapi<lly 
as  |K)ssibIe.  In  order  tf)  overcome  the  clifticulty  of 
carrying  scales,   the  cream   may  be   measurecl  as  for 
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the  oil-test,  and  the  weight  of  cream  may  be  calculated 
by  using  the  factor  4.  i  to  convert  the  inches  of  cream 
into  pounds,  e.  g.,  a  patron  has  ten  creamery  inches, 
10  X  4.1  =  41  pounds  of  cream.  If  this  test  30  per 
cent,  fat,  he  is  credited  with  12.3  pounds  of  fat. 

To  reduce  the  labor  and  exfjcnse  of  testing,  the 
drivers  may  take  samples  at  the  farm  in  the  ordinary 
oil-test  tubes,  and  this  may  be  examined  by  the  butter- 
maker  for  flavor  and  acidity,  on  arrival  at  the  cream- 
ery. This  may  then  be  transferred  to  a  pint  jar, 
labelled  with  the  patron's  name,  and  containing  a 
preservative  to  prevent  souring.  At  the  end  of  two 
weeks  or  a  month  this  composite  sample  may  be 
tested  for  fat,  and  this  test  will  represent  the  average 
cream  delivered  by  the  patron  during  the  month. 
To  find  the  total  pounds  of  fat  delivered  multiply 
the  pounds  of  cream  by  the  percentage  of  fat  and 
divide  by  100,  e.g.,  the  total  delivery  of  cream  during 
the  month  is  1,000  lbs.  The  composite  sample  tests 
30  per  cent,  fat,  then  the  pounds  of  fat  are  1,000  x 
30  -r  100  =  300  lbs.  fat. 

Ordinary  pint  milk  bottles  may  be  used  for  com- 
posite samples  of  both  milk  and  cream.  Paste  a  gum 
label  with  the  patron's  name  written  on  it  in  ink. 
Coat  this  with  white  shellac,  which  will  prevent  the 
label  being  washed  off,  and  if  ^wzn  two  coats  such  a 
label  will  last  for  a  year  or  more.  An  excellent  pre- 
servative is  made  by  mixing  seven  parts  of  potassium 
bichromate  with  one  part  of  corrosive  sublimate  (bi- 
chloride of  mercury).  The  quantity  of  preservative 
for  each  bottle  is  about  what  will  lie  on  a  ten  cent 
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piece.  In  hot  weather  a  httle  more  will  have  to  be 
arlflcci  at  the  enrl  of  two  weeks.  Take  from  each 
j.,;-;,!!'..  ^lelivery  of  milk  or  cream  about  ouc-half 
fiuiri  ..■in:.-,  and  place  in  the  b<.ttle.  At  the  same 
lime  tM\-e  the  bottle  a  n.tary  shake  t-.  mi.\  the  cream 
with  iiie  milk.  Keep  the  bottles  corked  by  usinj,' 
turncfl  wooden  cc^rks.  It  ma\-  be  necessary  to  put 
the  samples  in  a  c<jo1  place  in  warm  weather.  Wlun 
testing  these  composite  samples,  first  set  them  in 
water  at  a  tcmix^rature  of  about  no  dej,'rees  1'.,  to 
loosen  the  cream.  Then  mix  thoroughly  by  pouring 
from  one  vessel  to  another.  If  the  samples  have 
thickened,  a  small  amount  of  potash  in  the  form  of 
lye  may  be  added.  Before  adding  the  sulphuric  acid 
the  .samples  must  be  cooled  to  about  65  degrees  F. 
Then  proceed  with  the  test  in  the  usual  way. 

It  will  thus  be  seen  that  the  value  of  milk  or  cream 
for  buttermaking  depends  upon  the  fat  it  contains,  as 
fat  is  the  only  constituent  of  importance  which  enters 
into  the  manufacture  of  butter.  In  checsemaking, 
however,  we  have  two  constituents  f)f  the  milk  which 
are  of  importance,  therefore  the  methods  of  dividing 
proceeds  among  the  patrons  of  checscries  is  more 
complicated.  Three  .systems  are  now  in  use  among 
Canadian  factorymen.  These  three  .systems  are 
briefly  discussed  in  Bulletin  1 14  from  the  Ontario 
Agricultural  College  as  follows  : 

"  I.  Paying'  according  to  the  weiKht  of  milk  regardless  of  its 

quality.     The  principle  of  this  plan  is  that  all  niilk  is  of  cqiiai 

value   per    100  lbs.   for   cheesemaking.      It   rests   on  a   falsi- 

assumption,    is  unjust,    and   it  tends   to   promote   dishonesty. 

10   . 
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K;i(for>mcn  and  Inmost  patrons  who  (cmplain  that  some  of  the 
milk  is  skiiimu-d  and  watort-d  by  dish«)nest  patrons  deserve- 
httle  sympathy,  l)e(ausc  a  remedy  is  within  the  reach  of  all  at 
a  very  small  cost.  The  milk  of  all  patrfms  sbnild  \vt  tested 
regularly,  and  be  paid  for  according  to  its  value  for  cheese- 
makinjf. 

"  2.  I'ayinK  according  to  the  weight  of  fat  delivered  in  the 
milk,  the  same  as  at  creameries.  The  principle  of  this  system 
IS  that  all  milk  is  valuable  for  cheesemaking  in  proporti<m  to 
the  fat  which  it  contains.  The  system  is  manifestly  more  just 
and  equitable  than  the  tirst-namcd,  and  is  to  be  commended  in 
preference  to  '  |)oolint,' '  •>y  weight  of  milk.  The  chief  weakness 
of  the  plan  is  that  the  yield  of  cheese  is  not  in  direct  projxirtion 
to  the  fat  contained  ia  the  milk  ;  therefore,  it  gives  an  undtie 
advantage  to  the  patrons  sending  milk  containmg  a  high  per- 
centage of  fat. 

"3.  raying  according  to  the  fat  and  casein  in  the  milk,  the 
casein  being  represented  by  the  factor  2,  added  to  the  percent- 
age of  fat.  The  principle  of  thi'-.  system  is  that  milk  is  valuable 
for  chcescinaking  in  proportion  to  the  fat  and  casein  contained 
in  it,  and  n  further  assumes  that  the  percentage  of  fat  plus  2 
represents  the  muulable  fat  and  curdy  compounds  in  milk  for 
chccsemaking. 

"The  application  of  the  third  system  is  very  simple.  To 
illustrate  :  The  tests  for  fat  of  patrons'  milk  are  3.0,  3.5,  3.8, 
and  4.0.  The  percentage  of  fat  and  casein  are  3  -f  2  =  '5.0  ; 
3-5  +  2  =  5.5  ;  3.8  +  2  =  5.8  ;  and  4.0  -f-  2  =  6.0.  The 
pounds  of  fat  and  casein  are  calculated  by  multiplying  the 
pounds  of  milk  delivered  by  the  percentage  of  fat  and  casein. 
Thus,  if  the  first  patron  had  1,500  lbs.  of  milk,  he  would  be 
credited  with  1,500  x  5  h-  100  =  75  pounds  of  fat  and  casein. 
If  the  second  delivered  2,000  pounds  of  milk  he  would  be 
credited  with  2,000  x  5.5  ^  ,00,  or  iiolbs.  fat  and  casein,  and 
so  on  with  the  others.  The  value  of  one  pound  of  fat  and 
casein  is  ascertained  by  dividing  the  net  proceeds  of  the  sale 
of  cheese  by  the  total  pounds  of  fat  and  casein  delivered. 
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thou^fli  it  still  plares  n  slight  premium  on  the  milk  fat.  It 
2n<  oiiniKcs  the  p-  Iiu  tion  of  ^(mmI  milk,  and  at  the  siimc  time 
does  not  disc(»iira;,'e  the  niajtuity  of  jiatrons  who  have  aver- 
age milk,  a*  <l  who  arc  apt  to  envy  those  whose  cows  ^ive  a 
small  amount  of  rich  milk,  and  who  draw  a  lar>,'e  share  of  the 
priMfcds  of  t  hceso  saU'>,  when  the  money  is  divided  cm  the 
basis  of  the  fat  only."-  (^  A.  C.  h'lfit^rt,  iSgS,  p.  52. 

In  addition  to  wtM^diino  and  testing  the  milk  and 
cream  delivered  by  each  patron,  it  is  important  that 
a  concise  and  clear  statement  l)e  furnished  at  the  end 
of  each  month.  Tlyj  ffillowin^  may  be  taken  as  a 
guide  for  a  whole  milk  creamery  : 


Creamery 


19. 


Statement  for  month  of 
Mr 


•  •••§•••••••  Mr*K3« 


IJis.  milk  received. 

Av.  per  rent.  fat. 

Lbs.  butter. 

Lbs.  milk  to  one  lb.  butter. 

Per  cent,  increase  of  butter  over  fat. 

Sellinjj  price  of  butter  per  lb. 

Cost  per  loo  lbs.  for  hauling. 

Net  value  i  lb.  butter. 

Net  value  t  lb.  butter  fat. 

Net  value  loo  lbs.  milk. 

Total  amount  received  for  butter. 

Total  cost  of  manufacturing. 

Lbs.  butter  taken  out  by  patron  . . . . 

Net  amount  due  patron. 


value 


Secretary. 
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The  dairy  depart, ncnt  of  the  Ontario  Agricultural 
Co  le^e  uses  a  blank  form  as  follows,  where  the  milk 
and  cream  are  purchased  outri^du,  according  to  the  fat 
which  they  contain  : 

ONTAKIO  ACRIClJI.TrKAr,  COI,I.Ef;K, 

^•"t'lph, 19.. 

DAIRY   SCHOOL 


In  account  with  Mr. 


'  rom . 


I)r 


U 


Js.  milk 

I'er  cent,  fat 

Mjs.  fat 

I 'rice  per  lb.  fat  .. 

\'aliie  of  fat 

Allowance  for  ski 

niilk    . 


m- 


Total 


Certified  correct 


to. 


Or. 


cheese 


'-bs. 
I.bs.  butt' 
l(aulin)r  r, 


Malance  due 
Total  . . 


patron. 



•  •   •   • 

....| 

•   •  •   . 

r 

2 


Q 
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The   Tavistock    cheese    factory    uses   a   form    as 
follows: 


ii 


i:  ' 
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TavisttKk,  Ont., I9. 

Monthly  Staikmknt  ok  ihk  TAVisT(KRCnKK.sfc,  FAciokv, 
In  account  with 


■0 
% 


1] 

b:  V  V 

1^    V    V 

<i!5 

8. 

$ 

1 

1 

c. 

\ 

■9  i^ 

\\ 

Vs. 

il 

Some  factories  combine  a  monthly  statement  with  a 
clieqiie.  The  checjue  is  detached  by  the  patron  from 
the  monthly  statement,  and  presented  to  the  bank  ftr 
payment. 
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CANADIAN  CHEDDAR  CHEESEMAKING. 


TiiKchec>c  induNtrv  h  the  must  \.iliiahlc  branch 
of  agriculture  in  Canada.  Our  (.xjHirts  of  this  oiv 
article  are  value<l  at  over  tweut> millions  of«|i>||arH 
annually.  There  are  alxuit  3,5<K)  fai:tr»rits  for  the 
manufacture  of  cheese  iu  the  uhojc  of  Canacl.i,  hut 
over  3,000  of  these  are  found  in  the  IVovincis  of  ( >nta- 
rio  aiul  (Juelnx.  It  is  altogether  likely  that  the  cheese 
centres  of  Canada  will  move  out  West,  and  that  lie 
older  provinces  will  enj^a^^e  more  larj.jely  in  butter- 
making,  l)ecausecheesemakin^  is  mud  'nore  exhaust- 
ive of  soil  fertility,  an«l  the  Jiewer  provi.  es  are  much 
lx.«tter  able  to  withstand  the  drain  than  the  older 
settletl  parts  of  Canada,  i  lowever,  cheesemakin^'  P-')'* 
thtr  farmer  much  better  durinj^  an  avera^je  of  )ears 
than  does  buttermakin^j,  and  for  some  time  we  are 
likely  to  continue  making  cheese,  or  at  least  until  the 
butter  industry  is  established  on  a  better  basis  than 
at  present. 

The  system  of  cheesemakin^  which  is  frjihnved 
almost  exclusively  in  C!anada  is  that  known  us  the 
Canadian  Cheddar,  which  is  an  improvement  ujxjn  the 
English  Cheddar  system  in  so  far  as  its  application  to 
Canadian  conditions  is  concernetl.     The  system  orig- 
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Iiiatc<l  ill  the  vtlia^uof  C'hcilil.ir,  whith  in  In  S«»incr 
sclnhirc,  fiftiin  inilcn  frmu  Hii^lol.     Acc*»riliiig  t<»  u 
I'lCiil  )xK.*t,  C'luiicUr  in 

"  KaiiKHi*  fi»r « apital  C'»  - 
ClilK  (  •luitii,  .inil  ('||i-t|i|,tr  (  he«'<»e!" 

Hire  the  inonkH,  who  lovrH  ^'ri.H|  Hviti^;.  use<l  to 
have  this  famons  ihtist-  on  thtir  tahkn,  an«l  travrllrrH 
who  vif^itefl  the  "(  liffs  and  (  averiiH"  spread  the  fame 
of  Chetldar  cheese  to  all  part**  of  the  wt.rld, 

The  m.dn  features  of  Canadian  (  heddar  thecsc- 
inalvin^'  are  : 

1.  i  he  use  of  sicain  heat  to  re^,'ulate  the  tenijKra- 
ture. 

2,  The  ri|»enin^  of  the  milk  before  adding'  the 
icnnet. 

3  Kemoval  of  the  whey  from  the  curd  with  a  small 
nmoiuit  of  acid. 

4.  Matlinj,'  or  (heddariuj^  tin*  curd, 

5.  Ki|Knin};  the  curd  before  milling,', 

6.   Airin^f  thr  nird  to  improve  the  flavor. 

7    Applying'  the  salt  to  the  curd  before  pressing. 

H.  Thec\  hfklrical  shajic,  wci^hinj^  from  seventy  to 
ninety  |)ouiul.s. 

To  make  fjoinl  Canadian  cheese  it  Is  imi>ortant  to 
have  a  {^(Mid  huildinj,'  e<|uipiH(i  with  modern  utensils, 
a  lar^'c  supj)ly  of  clean  .sweet  milk,  a  maker  wh<»thor- 
ou^dily  undt  ist.inds  his  business,  and,  combined  with 
all  thi.s,  ^o(k1  business  management  on  the  part  of 
someone.  The  object  of  the  cheesemaker  is  to  reduce 
the  water  content  «jf  milk,  and  to  preserve  in  a  palat- 
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able.  (i{^'i><.tibk',  .tiui  i..»ui-mr.ili-.|  f.,rin  an  nun  It  .»h 
|M»HMhU-  i.f  the  •".ImI-  ..f  ilu'  tiiiik  Ilu-  two  ihi.l 
JMilitK  nude  uh*- of  re  fat  .uid  laM-iii  |  lu  ..tlur 
HolJiU  .,f  fiiilk  marly  all  jmhh  uft  in  ihr  whey.  Only 
alK.ul  .. IK-. half  of  the  total  milk  »oli.U  are  available 
for  iheeM-makiii^;  Ilu- reinain.ler  i>  alin..,t  wasted, 
which  neetno  a  ^'n.it  |iity,  as  they  are  iii.„i  valuable 
f'Mxl  constitueiitH. 


RIPENING  THE  MILK 

The  first  ntep  in  the  making;  of  <  'uise  i>  the  ri|K:n- 
Ini*  of  the  ntilk  t<.  such  a  |»oint  l»ef<»re  aildni^'  the 
rennet  that  the  ciinl  will  Ik-  reatly  t-.  "  di|»."  /  f.,  have 
sufllcient  arid  for  ren>o\al  «if  the  whey,  in  al»«.iit  two 
and  a  hall  or  three  luiurs  Kii»enin.'  iofi>JNts  «)f  the 
development  of  lactic  acid  in  the  milk,  and  l»\  «.ecur- 
in^;  the  same  rle^'ree  of  ri|H'ness  each  tlay  the  cheese 
are  more  uniform,  ami  the  maker  knows  more 
•  lefinitely  how  ••  the  nnik  will  w<»rk.'"  Formerly  the 
rijjeness  of  the  milk  was  nieasured  by  means  of  a 
rennet  test,  the  first  of  which  was  dt  vise<l  by  the  late 
J.  H.  Harris,  It  consisted  of  a  cup  of  milk  at  a  tem- 
|H;rature  of  86  dc^^rees,  to  which  a  teas|XK)nful  of 
rennet  was  added.  The  rennet  was  «|mckly  stirred 
into  the  milk  and  the  time  in  secoinls  required  for 
C(»at(ulati«)n  was  n«)tcd.  As  cups  and  spoons  vary 
C(msiderably  in  size,  somethiiij,'  mt.re  accurate  was 
found  necessary.  An  eit;htouni  e  measurin-  ^jlass  for 
milk  and  a  drachm  measure  for  the  rennet  was  the 
next  improvement.  The  milk,  at  a  tem|)erature  ui  86 
degrees,  has  a  drachm  of  standard  remjct  ex '  ract  addcil 
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to  it.  This  is  stirred  into  the  milk  by  means  of  a  spatula. 
The  time  at  which  the  rennet  was  added,  and  also  at 
which  coajrulation  takes  place,  are  carefully  noted. 
A  piece  of  burnt  match  or  a  small  stick  in  the  milk 
helps  to  note  the  latter  point.  The  milk  should  coagu- 
late in  from  eighteen  to  twenty-two  seconds,  which 
will  allow  it  to  remain  in  the  whey  from  two  and  a 
half  to  three  hours. 

The  Monrad  and  Marchall  rennet  tests  are  also  used 
to  a  limited  extent  in  Canada. 

However,  if  the  ri|)eningof  milk  is  the  development 
of  lactic  acid,  it  is  important  that  the  degree  of  lactic 
acid  shall  be  measured  in  a  more  accurate  way  than 
can  be  done  by  means  of  a  rennet  test.  The  rennet 
test  measures  the  susceptibility  of  milk  to  the  action  of 
rennet,  and  only  indirectly  does  it  test  the  acidity 
of  milk.  For  this  purpose  an  acidimeter  is  much 
more  valuable,  and  it  can  also  be  used  for  measuring 
the  acidity  of  curd  at  further  stages  of  cheesemaking 
instead  of  using  the  hot  iron  test,  which  is  very  unre- 
liable and  of  little  or  no  value  except  to  experienced 
cheesemakers. 

The  following  description  of  the  acidimeter  has 
been  prepared  by  the  Dairy  School  in  connection  with 
the  Ontario  Agricultural  College  : 

"By  the  term  acidimetry  we  mean  the  process  of  determin- 
ing the  strength  of  acids,  or  degree  of  sourness,  as  by  the  use  of 
alkaline  solutions.  The  fac.  that  acids  and  bases  have  the  power 
to  destroy  the  characteristic  properties  of  each  other  is  well 
known.  Moreover,  from  many  experiments  conducted  it  has 
been  discovered  that  the  act  of  neutralization  is  a  definite  one; 
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that  is,  for  a  certain  (juantity  of  an  acid  a  certain  quantity  of  a 
base  is  required  to  effect  neutralization,  and  vice  versa.  Within 
the  past  few  years  tills  knowledge  has  been  turned  to  practical 
account  in  the  manufacture  of  cheese  and  butter,  the  result 
beintf  tha:  a  convenient  and  rapid  methwl  of  determining  the 
acidity  of  milk  and  its  products  has  been  placed  in  the  hands 
of  dairymen. 

"The  process  of  estimating  the  percentage  acidity  of  milk 

and  its  products  by  means  of  the  alkaline  solution  may  be 

described  as  follows  :  The  necessary  quantity  of  the  substan(  e 

(lo  c.c.  is  convenient)  being  weighed  or  measured,  as  the  case 

may  be,  and  mixed  with  distilled  or  rain  water  to  a  proper 

state  of  dilution  if  necessary,  an  appropriate  indicator  is  added 

(three  or  four  drops  of  phenolphthalcin).     Standard  alkaline 

solution  is  then  cautiously  added  from  a  burette  till  the  ( hange 

of  color   occurs.     The  alkaline  solution  should  Ijc  of  such  a 

strength  that  i  c.c.  of  the  solution  will  exactly  neutralize  .01  of 

a  gram  of  lactic  acid  ;  therefore  the  percentage  acidity  (if  10 

c.c.  of  the  milk  be  used)   can  be  read  direct  by  noting  the 

number  of  c.c.'s  of  the  alkaline  solution  required  to  bring  about 

a  permanent  change  in  color.     Example  :  Suppose  10  c.c.  of 

milk  are  placed  in  a  beaker,  the  proper  indicator  used,  and  the 

standard  alkaline  solution  added  until  the  color  of  the  contents 

of  the  beaker  changes.     We  read  the  burette  and  find  that  5.7 

c.c,  of  the  alkaline  solution  have  been  used.     The  acidity  of 

such  milk  would  be  .37.     Why  ?     Because  i  c.c.  of  the  alkaline 

solution  represents  .01  of  a  gram  of  lactic  acid  ;  therefore  5.7 

c.c.'s  of  the  alkaline  solution  would  represent  .057  of  a  gram  of 

lactic  acid. 

"Now  10  c.c.  of  milk  contained  .057  of  a  gram  of  acid. 

"Therefore  100  c.c.  of  milk  would  contain  .57  of  a  gram  of 

acid. 

"As  phenolphthalcin  is  the  best  indicator  to  use  in  testing 
the  acidity  of  milk,  the  alkaline  solution  should  contain  no 
carbonate.  Carbon  dioxid  interferes  with  the  detection  of  the 
end-point ;  therefore  every  precaution  should  be  taken  to  pre- 
vent the  solution  from  absorbing  this  gas.  The  arrompanying 
diagram  shows  a  small  bottle  attached  to  the  larger  one,  which 
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contains  the  standanl  alkaline  snliition.  This  small  bottle 
should  be  fillc<l  with  a  ronrentratcd  solution  of  caustic  scula  or 
|)otash.  It  will  be  seen  from  the  <liaKram  that  the  air  which 
passes  into  the  larj,'er  lM>tt!c  must  first  bubl)lc  through  the 
contents  of  the  small  wash  bottle.  In  this  way  any  carbon 
dioxid  contained  in  the  air  is  held  by  the  contents  «)f  the  wash 
bottle,  thus  preventing;  the  formatiim  o.  ly  carbonate  and 
consequent  weaken!. i^  of  the  standard  alkaline  solution.  If 
some  such  apparatus  as  is  represented  in  the  diajiram  is  not 
used,  the  bottle  containing  the  standard  solution  should  1)C 
kept  stoppered  when  not  in  use,  to  prevent  the  absorpticm  of 
carlnm  dioxid  fmm  the  air.  The  boule  containing  the  indi- 
cator should  also  he  kept  stoppered,  to  prevent  evaporation  of 
the  alcohol  and  consequent  change  of  the  strength  of  the  indi- 
cator." 

No  hard  and  fast  rule  can  be  laid  down  for  the 
degree  of  ripeness  which  is  best  for  all  conditions.  A 
cheesemaker  must  find  for  himself  what  degree  of 
ripeness  of  the  milk  will  allow  the  curd  to  remain  in 
the  whey  for  a  sufficient  length  of  time  to  be  properly 
cooked,  which  requires  from  two  and  a  half  to  three 
hours.  This  can  only  be  obtained  by  experience,  and 
the  rules  given  are  to  be  taken  as  guides  only.  There 
is  little  or  no  gain  in  time  for  making  the  cheese  by 
ripening  the  milk  before  renneting,  but  if  set  too 
sweet  there  is  danger  of  the  curd  remaining  in  the 
whey  too  long,  causing  what  is  known  as  a  "  whey- 
soaked  curd." 

COLORING  MILK  FOR  CHEESEMAKING. 

Canadian  cheese  are  commonly  divided  into  two 
classes,  "white"  and  "colored."  If  the  latter  are 
made,  cheese-coloring  at  the  rate  of  one  to  one  and 
a  half  ounces  of  coloring  per  i,cx)0  pounds  of  milk  is 
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added  .s(x)n  after  the  milk  is  in  the  vat  and  the  tf)tal 
wci^rht  known.  Cheese  color  is  usually  made  from 
annatto  seed  dissolved  in  potash,  or  from  a  mineral 
source,  such  as  coal  Inr.  The  tendency  is  in  favor  of 
uncolorcd  cheese.  If  people  who  ask  for  coloied 
cheese  saw  the  material  used  for  ^'ivinji  it  the  deci) 
yellow  c«)lor  there  would  be  less  demand  for  such 
cheese.  The  object  is  to  deceive  the  purchaser  of 
the  cheese,  who  thinks  that  he  is  ^'etting  a  richer 
cheese  because  it  is  more  hi},dd}'  colored. 

To  color  evenly  add  the  required  amount  of  color- 
ing to  a  large  dippcrful  of  milk,  then  mix  thoroughly 
by  stirring  it  through  the  whole  vat  of  milk. 

RENNET  AND  RENNETING. 

Rennet  is  an  extract  from  the  stomach  of  a  calf, 
and  contains,  in  addition  to  preservatives,  peptic  and 
lactic  ferments.  Some  plants,  such  as  the  artichoke, 
melon  tree,  and  butterwort,  contain  pn)perties  similar 
to  rennet.  It  is  usually  sold  in  the  form  of  a  liquid 
extract.  This  should  be  clear,  and  have  a  pleasant, 
not  too  strong  smell.  Sometimes  cheesemakers  make 
the  extract  from  calves'  stomachs,  but  it  is  safer  to 
purchase  a  reliable  commercial  brand.  As  rennet 
varies  in  strength  it  should  be  tested  by  means  of  the 
rennet  test.  Rennet  is  also  sold  in  powder  and  tab- 
let forms,  but  these  have  not  been  popular  among 
Canadian  cheesemakers,  largely  because  of  the  trouble 
in  getting  thein  dissolved.  The  liquid  is  always 
ready  for  use,  and  the  average  man  docs  not  wish  any 
extra  lab<jr  when   he  gets  ready  to  "set   tl.c  vat." 
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Rennet  in  {xiwder  form  is  much  m<»rc  c  ncentratcd, 
is  less  likely  to  be  adulterated,  .lud  if  kept  dry  is  iu 
les.s  danger  of  spoilinj^  us  compared  with  the  liquid 
form.  It  would  also  reduce  the  cost  of  transpnrtation 
-md  exiKMise  of  bottling  or  puttinj,'  in  casks,  yet  it  dtx's 
not  seem  t«)  meet  with  favor.  The  rennet  powder 
should  be  grayish  white  in  color,  with  little  smell, 
ruul  be  easily  dissolved  in  water.  We  e.\|x.'Ct  to  see 
this  form  of  rennet  come  into  more  general  use  in 
the  near  future. 

The  action  of  a  weak  acid  is  apparently  similar  to 
that  of  rennet,  but  there  is  a  marked  difference.  The 
acid  causes  coagulation  by  neutralizing  the  lime  salts, 
which  cause  the  casein  to  be  held  in  solution.  The 
rennet  acts  on  the  casein  of  milk,  splitting  it  int<> 
two  parts — a  soluble  which  passes  off  in  the  whey 
and  is  lost  for  chcesemaking,  and  an  insoluble  which 
forms  a  chief  part  of  what  is  known  as  curd.  How- 
ever, the  action  of  rennet  is  not  as  yet  fully  under- 
stood. By  some  it  is  considered  that  rennet  acts  by 
katalysis  or  contact,  causing  the  coagulation  (»f  the 
casein  by  its  presence.  This  view  is  not  accepted 
very  widely.  We  know  it  is  a  powerful  agent,  but  as 
to  the  exact  nature  of  its  method  of  pnxlucing  coagu- 
lation we  are  yet  largely  in  the  dark.  It  does  not  act 
on  milk  if  it  has  been  boiled,  or  if  an  alkali  be 
present.  Large  quantities  of  water  in  milk  also 
retard  rennet  action.  In  hot  weather,  when  patrons 
use  soda  in  the  milk  to  keep  it  sweet,  the  chcesemaker 
has  trouble  in  .securing  a  proper  coagulation.  This 
is  also  true  on  wet  mornings  when  considerable  rain- 
water gets  into  the  milk. 
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Rennet  acts  most  quickly  on  milk  when  It  Is  at  a 
tcmjK'raturc  near  that  of  the  animal  bcKly  (98  decrees 
F.).  Its  action  is  destroyed  if  heated  to  about  15^ 
degrees  F ,  and  is  very  much  weakened  if  heated  to 
140  degrees  I*'.  It  is  said  to  coagulate  the  milk  of 
young  animals  more  quickly  than  that  of  old  animals. 
Rennet  action,  as  to  time,  depends  upon  the  acidity 
of  milk,  the  temperature  of  the  milk,  the  strength  of 
the  rennet,  the  proportion  f)f  the  rennet  to  the  milk, 
and  the  temjx-'rature  of  the  water  used  for  diluting 
the  rennet.  The  greater  the  acidity  of  the  milk  up  to 
.2  to  .3  |)er  cent.,  the  higher  the  temperature  of  the 
milk  up  to  about  100  degrees  F.,  the  stronger  and  the 
greater  the  proportion  of  rennet ;  and  the  warmer  the 
water  up  to  100  degrees  F.,  the  less  the  time  required 
for  coagulation.  In  order  to  .secure  as  complete  a 
coagulation  of  the  milk  as  possible  it  is  desirable  to 
have  it  take  place  as  rapidly  as  consistent  with  good 
work  in  the  after  stages  of  cheesemaking.  If  coagu- 
lation takes  place  too  rapidly  the  curd  cannot  be  cut 
so  well,  nor  can  it  be  properly  cooked,  hence  in  prac- 
tice it  is  customary  to  retard  it  to  some  extent  by  not 
ripening  the  milk  too  much,  and  by  using  temperatures 
and  quantities  of  rennet  which  give  an  opportunity  to 
carry  on  the  after  processes  in  a  more  satisfactory 
manner.  Instead  of  using  warm  water  to  dilute  the 
rennet  it  is  better  to  use  cold  water.  Instead  of  98 
degrees,  86  is  a  better  temperature  for  renneting  milk. 
From  86  to  95  degrees,  each  increase  of  i  degree  in 
temperature  of  the  milk  decreases  the  time  required 
for  coagulation  by  about  one  minute.     From  86  to  80 
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(Ic^jroes  each  decrease  of  i  det^ree  in  temj)erHtiire 
increases  the  time  for  cua^^iilatio!!  by  one  to  two 
minutes.  Adding  the  rennet  t<»  milk  at  a  tem|)er.iture 
of  80  dej^rees  causes  an  extra  loss  of  fat  iit  the  \vhe\', 
althoU(^h  it  appears  to  make  little  or  no  chfference  in 
the  (|uaUty  of  the  cheese. 

An  increase  from  one  to  two  ounces  |)er  i.noo 
|M)unds  nnik  decr..ases  the  time  for  coagulation  by 
ab)ut  one  half  hour.  An  increase  from  tw<i  to  three 
ounces  per  i.ccx)  j)ounds  milk  decreases  the  time 
required  for  curdling;  by  about  ten  miiuites.  Increas- 
ing the  tjuantity  of  rennet  from  three  to  four  ounces 
|)er  1,000  p«»unds  milk  decreases  the  time  by  al>out 
seven  minutes,  and  from  four  to  five  ounces  the  time 
is  decreased  by  about  three  minutes. 

Rennet  acts  somewhat  slowly,  causing  gradual  pre- 
cipitation of  the  casein  unless  the  milk  be  very  ri|  e\ 
The  firmness  of  the  curd  depends  upon  the  |)ercentage 
f)f  fat  in  the  milk,  the  acidity  of  the  milk  at  the  time 
of  adding  the  rennet,  the  temperature  of  the  milk 
during  cojigulation,  the  length  of  time  which  elapses 
after  the  rennet  has  been  adtleii,  and  upon  the  strength 
of  the  rennet.  If  less  than  about  three  ounces  of 
standard  icnnct  (such  as  Hansen's)  per  1,000  pounds 
milk  be  used,  the  curd  does  not  apiK-ar  to  retain  so 
large  a  portion  of  the  fat  in  the  milk  as  it  otherwise 
could  do,  h.nce  less  than  this  quantity  shcjukl  not 
be  used.  Some  makers  economize  on  rennet  at  the 
expense  of  the  yield  of  cheese.  The  average  jiercent- 
age  of  fat  in  the  whey  when  using  but  from  one  to 
two  ounces  of  rennet  per  1,000  pounds  milk  is  from 
II 
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•45  t"  .3,  while  from  similar  milk  trcatcti  with  three 
ounces  of  rennet  per  i.cxx)  milk  the  whey  contained 
but  .1  to  .15  per  cent,  of  fat  It  is  thought  by  some 
that  a  lar^e  quantity  of  rennet  produces  a  cheese  with 
a  great  deal  of  moisture.  This  is  not  so,  but  rather 
thereveise.  Cheese  made  from  milk  to  which  two 
ounces  of  rennet  per  i.cxx)  pounds  were  added  con- 
tained an  average  of  35.94  per  cent,  moisture.  Cheese 
made  under  similar  conditions,  cxci  pt  that  six  ounces 
of  rennet  were  used,  contained  35.08  |)er  cent,  moist- 
ure, a  decrease  of  nearly  one  per  cent.  The  cheese 
made  by  using  two  ounces  of  rennet  contained  .089 
per  cent,  of  soluble  nitrogenous  matter,  while  those 
made  with  six  ounces  contained  .120  |)er  cent,  of 
nitrogenous  matter  soluble.  What  is  usually  con- 
sidered extra  moisture  in  cheese,  made  by  using  a 
large  amount  of  rennet,  is  really  a  more  soluble  condi- 
tion of  the  caseous  matter.  Rennet  digests  the  curdy 
matter,  and  a  large  quantity  causes  the  cheese  to 
ripen  more  quickly.  The  length  of  time  frf)m 
"  .setting  "  to  "  dipping,"  and  from  "  dipping  "  to  salt- 
ing of  the  curd,  does  not  seem  to  be  affected  by  the 
quantity  of  rennet  used  in  the  milk. 

The  amount  of  standard  extract  to  use  may  be 
varied  according  to  the  time  in  which  it  is  desired 
that  the  cheese  shall  ripen.  Not  le.ss  than  three 
ounces  per  i,ocx)  pounds  milk  should  be  u.sed,  and  as 
a  rule  it  is  not  necessary  to  add  more  than  five 
ounces  at  any  time,  and  this  only  in  the  spring,  when 
"quick  curing  "  cheese  are  desired. 

To  ascertain  the  correct  degree  of  ripeness  for  rcn- 
neting,  some  form  of  rennet  test  has  been  used  up  to 


REX/VKT  AND  RENNETING. 


103 


the  prcHcnt  time,  but,  «»  previously  {M>it)tc(l  out,  the 
Author  considers  the  aci<liineter  a  more  c«)rrect  test. 
The  degree  of  acidity  which  will  give  best  results 
cannot  be  statetl  positively,  rior  is  it  likely  to  l>e  the 
same  for  all  conditions  or  for  all  kinds  of  milk.  Prob- 
ably alM»ut  .2  |)er  cetit.  of  ucitl  in  the  milk  at  the  time 
of  adding  the  rennet,  or  what  is  commonly  called 
"setting  the  vat,"  will  be  found  .satisfactory  under 
most  circumstances.  Until  the  cheesemaker  grows 
accustomed  to  the  acidimeter  it  would  be  well  to  use 
both  tests  for  a  time.  The  acidimeter  recjuires  much 
less  milk  (hence  less  waste),  less  time,  and  the  results 
arc  more  certain.  With  the  rennet  test,  rennet,  tem- 
perature, time,  and  measure  ail  influence  the  results, 
whereas  with  the  acitlimetcr  temjjcrature  and  time  do 
not  aflect  the  results  ;  hence  two  sources  of  error  arc 
eliminated. 

When  adding  the  rennet  to  the  milk,  dilute  with 
pure,  clean,  Cf)ld  water,  and  stir  it  into  the  milk  vigor- 
ously until  it  is  completely  mixed  through  all  parts  of 
the  vat.  This  will  take  from  three  to  five  minutes  in 
a  large  vat  (5,co'^  ''^'X)  Ib.s.)  of  milk,  .'he  milk 
should  now  be  left  p*^rfectly  still,  unless  there  be  some 
cream  on  the  top,  which  should  be  removed,  until 
coagulation  is  complete,  which  will  be  in  from  twenty 
to  thirty  minutes. 

According  to  Snyder,  from  100  pounds  of  milk  the 
followi  g  percentages  of  the  milk  constituents  will  be 
lost  in  the  whey  and  recovered  in  the  cheese  : 


Water 
Sulids . 


\.<M,  in  Whey. 

kccovtieit  ill  Chect*. 

8n,97 

6,65 

6.33 

6.35 

% 
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CUTTING  AND  COOKING  CURa 

Curd  in  cut  in  order  to  expel  the  inointure  and  to 
ensure  proper  and  even  cooking.  The  tent  used  to 
know  when  the  curd  is  ready  to  cut  is  that  known  as 
the  fin^;cr  test,  by  which  the  fort*:nj{er  is  innertetl 
carefully  into  the  curd  and  then  raised,  when,  if  the 
curd  break  clean,  it  is  reafly  fo.-  the  knife.  ThecubcH 
should  be  even  and  not  over  three  eij^hths  of  an  inch 
in  sire.  The  hot  7.ontal  knife  shoul'l  be  used  first 
Icnjjthwi.se  of  the  vat ;  then  cut  once  crosswise  and  once 
lengthwise  with  the  perfxindicular  knife.  If  the  blades 
arc  not  more  than  three-ei^jhths  of  an  inch  ajiart,  and 
the  cutting;  is  done  carefully,  it  is  not  necessary  to  cut 
any  curd  more  than  three  times — once  with  the  hori- 
zontal and  twice  with  the  |)cr|)endicular  knife.  The 
blades  should  be  sharp  and  the  knives  kept  in  good 
repair.  The  horizontal  knife  should  be  allowed  to  cut 
its  way  into  and  out  of  the  curd  that  there  may  be  as 
little  bruisiiig  of  the  curd  as  posp-blc.  Careless,  rough 
handling  at  this  stage  causes  a  xtra  loss  of  fat  and 
c.isein  etjual  to  about  ten  |x>u  s  of  cheese  on  a  vat  of 
6,000  pjjnds  of  milk. 

Unless  the  curd  be  agitated  after  the  cutting  it  \yill 
mat  together,  hence  the  curd  should  be  gently  stirred 
with  the  hand  or  by  means  of  agitators  .«^(X)n  after 
cutting.  The  curd  on  the  sides  and  b<)ttf)m  of  the  vat 
should  be  in  motion  before  heat  is  applied  or  before 
"  cooking  "  begins.  In  large  factories  agitators  run  by  a 
steam-engine  are  used.  In  small  factories  the  hands 
or  some  form  of  curd  rake  are  adopted  for  agitating  the 
curd.     A  membrane  soon  forms  on  the  outside  of  each 
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particle  of  curd,  which  acts  an  a  ntraincr.  .illowin^'  the 
water  to  pas.n  out  and  retaining  the  fat  and  cdtciii.  It 
also  prevents  the  curd  sticking  t(>i;cthcr. 

Steam  heat  should  be  applied  thruu(;h  the  medium 
of  water  under  the  imiiih,  as  there  h  Ichh  ci.incvr  «*f 
scorching;  the  curds.  f'he  heat  "ihould  Ik*  applied 
slowly,  taking  from  one-half  hour  ti>  forty-five  min- 
utes to  heat  the  curd  from  86  to  <>S  or  irio  decrees. 
Thin  heating  causes  a  contraction  of  the  curd  by 
expelling  the  water  from  the  interior  of  the  culien. 
The  rapid  development  of  the  lactic  acid  at  this  favof> 
able  temperature  also  causes  a  rapid  expulsion  of  the 
whey.  In  order  that  the  moisture  may  Ix;  cx|iellc<l 
uniformly  throughout  the  whole  mass  of  the  curd,  it  is 
important  to  heat  gradually  and  stir  constantly  during 
the  heating  process.  After  the  curd  is  at  the  desire<i 
temperature  of  98  to  100  det;rces,  constant  agitation 
is  not  necessary,  but  it  should  be  stirred  often  enough 
to  keep  it  from  matting  and  to  ensure  even  and  thor- 
ough cooking.  In  the  case  of  "  fast  working"  curds, 
it  may  be' advisable  to  heat  the  curds  to  al)«nit  no 
degrees  to  check  the  tendency  to  dry,  crumbly  cheese, 
which  is  characteristic  of  cheese  made  from  ovcr-ripc 
milk.  In  summer  it  is  wise  to  remove  most  of  the 
whey  from  the  curd  soon  after  heating,  in  order  to 
better  control  the  development  of  acid.  In  bad  cases 
all  the  whey  may  be  removed  immefliately  after  heat- 
ing, and  a  quantity  of  clean,  pure  water,  ecjual  to  the 
weight  of  the  curd,  at  a  temix.*rature  of  9K  to  icx) 
degrees,  may  be  put  on  the  curd  and  the  c»H)l<ing 
finished  with  this  instead  of  the  whey.     This  plan 
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luoanH  more  l;il>«>r  iitul  ^jr^rater  Imhs,  but  improve"*  the 
quitliiy  «f  the  thtc«»c  It  !•»  very  important  tlwt  water 
•«l  t  milk  «»r  on  the  curd  shall  Ik  very  clean  ami 
Mill  Jhc  more  harm  than  ^o«kI  may  result.  The 
p-  irtu  (  of  •'  washmi4  "  .i/l  curds  rither  afttr  (ii|>pin^  or 
aft.  \  li  illin^j  is  not  t"  Ik:  rccointnenflctl,  is  it  ituolvcft 
toll-!. I  ,tWc  'lUtf,  r«tlucc<.  the  vicid  of  cheese,  and 
t ',  :   •••    1         the  (piality   of  cheene  fron)  ;;o<nJ 

1  II-  .inii  currJH  \s  not    rc,<»mmended  ixcept 

i  It  Hp  < ;..    '       *,  ind  then  onl\    when  the  -^ujiply  of 

vatcr  •'  ?  »(.*  suspicion.  \S  a«»hinj^'  retarth  the  devel- 
opment i)f  the  lactic  acid,  w  hich  is  no'  desired  in  ncrinul 
curds. 

The  curd  is  proj)erl\'  conked  when  it  nIiow".  no 
tendency  to  stick  together,  after  btiuj;  pressctl  in  tin; 
hand. 

DIPPING,  MATTING  AND  MILLING. 

The  ti  rm  "  dippi\j^  "  is  applietl  to  that    staj^c  of 
cheesemakinj^  when  tin-  whey   is  rcMuoved  from  the 
curd.     Formerly  the  curd  was  dipjx.<l  or   lialcd  from 
the  whey,  hence  the  tenn.     It   is  important   to  know 
when  the  curd  mav  be  separated  hum  tlu  main  \v.v\\ 

«  I  » 

of  the  whey.  It  is  advisable  in  hot  weather  to  draw  ofT" 
the  most  of  the  whey  before  the  curd  has  sufVicicnt 
acid  for  dippin{.j,  in  order  that  the  reinaimler  may  be 
drawn  cpiickly  when  ready.  The  ti^t  fm  nierly  used 
was  known  as  the  "hot  iron  test,"  which  consists  in 
heating  an  iron  to  near  redness  then  cooling,  and 
applying  a  well-drained  piece  of  i  urd  to  the  heated 
surface.     Hy  drawing  this  away  carefully,  tine  threads 
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one-ei-^hth  l«' oiH*  t|Ui«rtcr  <»("  «n  inch  in  Icni-th,  will 
•♦trini;  from  ihc  ir«»n.  Thin  corrcH|hMMh  with  iilx»ut 
.2  (two-tcnlbn  of  one  |)cr  vent.  aci<l.  which  in  ubiHit 
Ihe  ri^'ht  ilcurec  of  aciHity  in  the  unt  at  thi=i  ^ta^jc. 
As  th«'  hot  in»n  tent  clt)CH  n'*t  rest  on  a  'scientific 
li.iHJ^,  it  must  pass  away  as  t  h«:cstMnakin)4  been  us 
a  Ncicncc  an<l  the  lau>  mukrl)  \\\\f,  the  makni^;  of  fine 
cheese  U'conie  untlerstinxl. 

Makers  who  use  the  acidiinetcr  may  tjc  surprise*! 
that  the  whey  at  dipping,'  shows  alx»ut  the  same 
acidity  as  did  the  milk  when  the  rennet  was  ;ulde<l. 
This  is  hirj;el\  due  to  the  f,n  t  that  the  casein  is  atid 
in  character,  and  most  of  the  casein  is  removed  from 
the  whey  by  the  action  of  rennet ;  hence  the  whey, 
some  two  or  three  hours  after  reimetin^:  the  milk, 
shows  no  more,  but  usually  less  acid,  than  did  the 
milk  at  the    time    of  "setting;"    or   of  adding   the 

rennet. 

If  tcK)  much  acid  develops  on  the  curd  Ix-'fore  the 
whey  is  removed  it  causes  an  extra  lo>s  of  fat  \\\  the 
whey,  conscciuently  less  cheese  is  ma<le.  ami  the 
cheese  is  dry  and  crumbling;  and  the  color  is  "cut,"  />., 
it  is  whiter  than  from  a  normal  curd. 

After  the  curd  has  lx,*en  dipped  <n  a  clean  cloth 
spread  over  a  rack,  placed  in  the  "at  or  in  a  cur<l  sink, 
it  should  be  stirreil  until  the  curd  has  the  pro|)er 
df^rec  of  moisture,  which  should  be  from  forty  to 
fifty  percent,  but  this  must  Ix;  determined  lar^^ely  by 
the  judgment  of  the  maker.  No  accurate  an<l  rapid 
test  for  this  has  yet  lx:en  devise<l. 

The  Cheddaring  or  mattmg  of  the  curd  into  pieces 
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al)out  one  foot  lon^'  and  four  to  six  inches  wide 
is  a  distinctive  tciture  of  Canadian  cheesemakin^. 
In  early  days  the  curd  was  kept  in  the  jjranular  form 
until  ready  to  salt.  The  chief  advantage  of  matting 
is  the  improved  texture  and  body  of  the  cheese. 
The  pieces  of  cheese  should  be  turned  frequently  on 
racks  or  on  the  pan  in  order  to  prevent  the  whey 
forming;  in  pools  on  the  curd.  The  pieces  of  curd 
may  be  piled  two  or  three  deep  and  should  be 
kept  at  a  temperature  of  about  95  degrees  until 
they  become  "  meaty,"  and  the  whey  which  comes 
away  from  the  curd  shows  from  .7  to  .85  per  cent,  of 
acid.  (This  will  correspond  with  three-quarters  to 
one  inch  or  more  of  acid  on  the  hot  iron.)  The  curd 
may  now  be  run  through  some  form  of  mill  which 
cuts  the  curd  into  pieces  of  uniform  size.  This  stage 
was  formerly  known  as  "  grinding,"  but  a  curd  should 
never  be  put  through  any  mill  which  "grinds"  the 
curd,  as  this  injures  the  body  and  texture  and  causes 
too  great  a  loss  of  fat. 

If  the  curd  be  allowed  to  mature  loo  much  before 
milling  it  also  causes  an  extra  loss  of  fat.  As  a  rule, 
the  milling  of  the  curd  should  come  about  half  way 
between  dipping  and  saltinfj.  After  milling,  the  curd 
should  be  stirred  frequently,  to  expel  surplus  moisture 
and  to  prevent  matting  and  to  improve  the  flavor. 
Curds  having  a  bad  flavor  may  be  washed,  directly 
after  milling,  with  water  at  a  temperature  of  about 
98  degrees,  with  good  results. 
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SALTING  AND  PRESSING. 

Cheese  salt  may  be  coarser  than  salt  used  on  butter, 
as  curil  contains  more  moisture  to  disstilve  the  salt, 
and  less  of  the  coarse  salt  will  leave  the  curd  and  be 
lost.  The  curd  is  in  a  fit  condition  to  salt  when  it 
feels  silky  and  mellow,  and  when  the  whey  leaving 
the  curd  contains  from  i  to  1.2  per  cent,  of  acid. 
The  acitlimeter  should  be  used  to  determine  the  time 
«)f  salting  and  thus  secure  uniform  results  from  day 
to  day. 

Experiments  conducted  at  the  Ontario  Agricultural 
College  regarding  the  effect  of  salt  in  checking  acidity 
indicated  that  salt  reduces  the  percentage  of  acid  in 
the  whey  leaving  curds.  The  average  of  several  trials 
ga-  ;  an  acidity  of  .ytS  at  the  time  of  salting.  One- 
half  hour  after  salting  the  percentage  w  as  reduced  to 
,81  and  one  hoiif  after  salting  it  was  .94.  As  .salt 
when  applied  to  the  curd  causes  an  increased  flow  of 
liquid,  the  reduction  in  percentage  may  have  been  due 
to  an  increased  amount  of  moisture,  hence  a  reduc- 
tion in  the  percentage  of  acid.  In  order  to  settle  this 
point  the  whey  leaving  the  curd  at  a  given  time 
would  have  to  be  weighed. 

The  amount  of  salt  to  be  added  depends  upon  the 
moisture  in  the  curd  and  upon  the  length  of  time  for 
ripening.  Moist  curds  require  more  salt,  and  quick- 
ripening  cheese  should  have  less  salt.  The  rate  may 
vary  from  one  and  a  half  to  three  pounds  of  salt  [xir 
100  lbs.  curd,  or  per  1,000  lbs.  of  milk,  which  latter 
is    the    more    commonly    adoj>ted    basis,    while   the 
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former  is  more  exact  The  curd  should  be  spread 
evenly  over  the  vat  or  sink  and  half  the  salt  be 
applied.  After  stirring  this  thoroughly  and  evenly 
through  the  mass  of  curd,  the  remainder  should  be 
put  on  and  also  be  well  mixed. 

The  effects  (»f  salt  on  curd  are  to  expel  moisture, 
improve  flavor,  body  and  texture  of  the  chee.se,  and 
to  retard  ripening  or  curing  and  to  add  "  keeping 
quality  "  to  the  cheese.  If  the  salt  be  applied  to  the 
curd  before  it  becomes  "  velvety  "  it  tends  to  lessen 
the  loss  of  fat  from  the  curd,  but  the  quality  of  the 
cheese  i.  not  so  good.  The  chief  defect  is  openness 
where  curds  are  salted  too  soon.  To  some  extent 
this  can  be  remedied  by  ripening  (curing)  the  cheese 
at  a  low  temperature,  as  "  open  "  cheese  are  seldom 
found  among  those  ripened  at  a  temperature  of  40 
degrees  K  An  extra  quantity  of  salt  (half  a  lb.  per 
100  lbs.  curd)  will  take  the  place  of  hand  stirring  to 
some  extent,  and  increase  the  yield  of  cheese  by 
about  10  lbs.  per  6,000  lbs.  milk. 

In  about  twenty  minutes  after  the  salt  has  been 
thoroughly  incorporated  with  the  curd,  and  the 
harsh  feeling,  caused  by  the  salt  removing  the  moist- 
ure, has  disappeared,  the  curd  may  be  put  into  the 
hoops.  Cheese  hocj.s  should  be  made  of  steel  and 
be  well  galvanized  to  prevent  rusting  and  marking  of 
the  cheese.  In  the  bottom  of  the  hoop  place  a  clean 
cap  cloth,  made  of  good  cotton.  Seamless  bandage 
of  the  proper  length  to  lap  about  one  inch  ..n  the 
cheese,  should  now  be  put  on  the  bandager  (a  tin 
circle  with  a  flange   on   the   upper  end,  which  fits 
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ticatly  inside  the  hoops)  and  both  arc  put  nw  top  «)f 
the  cap  cloth.  Tlie  curd  is  n(iW  weighed  or  measured, 
and  firmly  packed  into  the  hoop.  The  temperature 
of  the  curd  at  this  time  may  be  from  So  to  S5  d»-^recs 
F.,  althouiih  no  special  harm  will  result  if  the  tem- 
I)erature  be  a  few  dejjrees  above  or  below  the  ranjie 
given.  There  is  a  tendency  for  "  oi>en  "  chee.se  to  be 
produced  if  curds  be  put  to  press  at  extreme  tempera- 
tures. When  the  hoop  is  full,  the  banda^er  is  care- 
fully removed  and  the  banda^^e  is  left  in  the  hoop 
and  around  the  curd.  On  top  of  the  curd  another 
clean  cap  cloth  is  spread,  and  on  top  of  this  a  wocxlen 
follower,  which  should  fit  closely  in  the  hoop,  is 
placed.  After  all  the  curd  is  in  the  hoops  they  are 
put  under  pressure. 

Two  kinds  of  presses  are  in  u.se  amon*^  Canadian 
cheesemakers — upright  single  screw  presses,  and  hori- 
zontal gang  presses.  The  latter  are  now  more  gener- 
ally used,  as  they  are  more  convenient.  Continuous 
pressure  is  applied  by  means  of  a  spring  head,  by  a 
lever  and  weight,  and  by  a  water  wheel,  as  well  as  by 
other  devices. 

Pressure  should  be  applied  very  gradually  to  the 
curd,  and  the  full  pressure  ol  about  one  ton  for  each 
cheese  should  not  be  applied  until  the  cheese  have 
been  in  the  press  for  some  time. 

At  the  end  of  about  one  hour  the  cheese  should  be 
removed  from  the  press,  and  the  operation  known  as 
"dressing  the  cheese '"  be  performed.  This  consists 
of  pulling  up  the  bandage  to  remove  wrinkles,  paring 
the  end  on  which  the  follower  rested  so  as  to  make  it 
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square  and  trim.  cuttitiK  the  bandage  so  that  it  will 
lap  about  one-half  inch  over  each  end  of  the  cheese, 
putting  a  starched  c.ttoti  circle  on  each  end,  wettinij 
the  banda^jc  and  cap  cloths  with  clean  hot  water  to 
assist  in  forming  the  rind,  then  placing  in  the  press 
again.     Pressure  should   be  applied  gradually   until 
the   maximum    pressure   is    reached    before    leaving 
then  for  the  night.     The  cheese  should  be  turned  in 
the  hoops  next  morning  and  any  defects  in  appear- 
ance  should    be    remedied.       They    may   be   again 
returned  to  the  press  and  allowed  to  remain  as  long 
as  possible  before    they  are   required   for  the  day's 
cheese.    After  being  taken  from  the  press  the  cheese 
are  removed  to  the  ripening-room.     All  the  hoops 
presses,  followers,  etc.,  should  be  washed  thoroughly 
every  day.     The  cap  cloths  should  be  kept  clean  and 
sweet.     •]  he  curd  racks,  curd  sinks,  and  curd  cloths 
need  special  care  in  washing  in  order  to  keep  them 
in  first-class  condition. 

RIPENING  CHEDDAR  CHEESE. 

Cheese  are  said  to  be  half  made  when  placed  in 
the  ripening  (curing)  room.  The  ripening  of  cheese 
will  eventually  be  a  business  by  itself.  Experts  will 
take  charge  of  the  cheese  from  several  factories  and 
ripen  them  in  rooms  where  the  temperature  can  be 
regulated  as  desired.  These  experts  will  know  what 
temperature:,  moisture,  etc.,  is  most  favorable  for  each 
lot  of  cheese  received  at  central  depots,  or  cold- 
storage  warehouses.  Once  a  week  will  be  sufficient 
to  send    the   cheese   t..   the   central   storages.     The 
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cheese  will  be  safe  from  the  bad  effects  of  heat  al  the 
factory,  the  cheescmaker  is  relieved  of  the  worry  in 
cariiij;  for  the  cheese,  one  salesman  can  sell  the  cheese 
for  several  factories,  and  the  buver  can  inspect  a 
larfjc  number  of  cheese  in  a  short  time,  and  at  small 
ex|)ensc,  while  the  averaj^e  (|uality  of  our  cheese  will 
be  improvefl  by  adopting;  this  plan.  Lar^je  factories, 
which  can  afford  to  have  properly  e<juipi)e<l  rij)enin}; 
rooms,  may  continue  the  present  system,  but  smaller 
factories  should  co-operate  in  ripeninj^  and  selling,' 
their  cheese.  Owinjr  to  the  difficulty  of  gettin^,^ 
factories  to  co-ofjcrate  it  is  likely  that  this  part  of  the 
business  will  pass  intf)  the  hands  of  capitalists,  who 
are  likely  to  be  dealers  in  cheese. 

The  chief  factors  which  influence  the  ripeninj^  of 
cheese  after  they  are  made  are  temperature,  moisture, 
ventilation,  length  of  time  held  at  ripening  tem|.era- 
ture,  and  possibly  to  a  slight  extent,  light. 

The  chief  factor  is  temperature.  A  few  years  ago 
a  temperature  of  60  to  70  degrees  was  considered 
most  favorable  for  ripening  cheese.  Recent  exix^ri- 
ments  have  demonstrated  that  a  temperature  of  40 
degrees  gives  much  better  results  th  1  the  higher 
temperature.  Undesirable  bacteria  s  m  unable  to 
grow  in  cheese  at  40  degrees,  hence  bad  flavors  are 
less  common  in  cheese  ripened  at  i'^  to  40  degrees. 
Whether  40  degrees  is  the  best  temperature  or  not 
cannot  be  stated  at  present,  but  experiments  point 
to  this  as  being  a  very  favorable  tcmj)erature. 
Whether  or  not  it  \\\\\  pay  to  maintain  cheese  at  this 
temperature  has  yet  to  be  demonstrated.      The  chief 
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advantages  arc  a  saving  of  about  two  per  cent,  in  the 
shrinkage  of  the  cheese  as  coin{)arc(l  with  ri(x.*ninj;  at 
60  to  70  (le|{rccs,  a  cleaner,  Ixitter  flavor,  more  silky 
texture,  and  closer  cheese.  The  disarlvantaj;es  arc 
the  cost  of  maintaining  a  low  temi>crature,  the  extra 
length  of  time  rc(|uired  to  ri|>en  the  cheese,  hence 
more  cost  for  manufacturing,  and  the  tendency  to 
the  cheese  being  controlled  by  speculators. 

A  temijcrature  of  fk)  degrees  can  be  maintained  in 
a  well-insulated  room  by  having  cement  floors,  and 
by  cfH>ling  with  a  sub-earth  duct,  water,  ice,  or  com- 
pressed gas.  A  maxjmum  and  minimum  thermom- 
eter should  be  in  every  cheese  ripening-room. 

A  cheap  method  of  cooling  and  ventilating  is  had 
by  digging  a  trench  from  six  to  ten  feet  deep,  tnd 
from  1 50  to  200  feet  long.  In  this  trench  place  about 
two  rows  of  eight  or  ten-inch  tile.  The  farther  end 
of  the  tile  is  connected  with  a  stand-pijx,*,  having  a 
cowl  on  top  which  faces  toward  the  wind.  The  end 
next  the  rijjcning-room  is  connected  by  means  of  a 
curb  and  a  proper  inlet  to  the  room.  An  outlet  for 
the  warm  air  of  the  room  is  connected  with  the  smoke- 
.stack  or  a  reverse  cowl,  and  this  causes  a  draft  of  cool 
air  into  the  room  from  the  tile  laid  in  the  ground.  A 
tem|)erature  of  about  60  degrees  can  be  maintained  in 
this  way  at  small  expense.  This  method  of  cooling  was 
patented  in  the  United  States  by  a  Prof.  Wilkinson 
in  1874  and  1875. 

Where  a  large  supply  of  cold  water  is  available, 
cooling  may  be  done  by  means  of  pijKJs  placed  around 
the  room. 
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Ice  in  Ikjxch,  placed  in  the  ri|)cMin};-r«M)m,  helps  to 
control  the  temperature,  but  retpiires  t<M>  much  lalx>r 
to  bring  it  in.  A  better  plan  is  to  connect  the 
ice-house  with  the  ri|>cninj;-room  and  allow  the  cold 
air  from  the  ice  to  cool  the  room,  without  handling; 
the  ice.     (See  plan  in  Ap|)cntli.x.) 

A  temperature  of  60  decrees  as  comparetl  with  70 
degrees  will  effect  a  saving  of  from  one-half  to 
one  per  cent,  in  shrinkage  during  one  month,  and 
this  will  pay  for  the  cost  of  "  cool  curing-rooms." 
Nothing  is  clearer  than  that  Can.idian  cheese  manu- 
facturers must  provide  some  method  (f  ripening  their 
cheese  at  a  lower  tem|x:rature  than  has  been  the 
custom  in  the  past.  Whether  this  means  better 
individual  ri[)cning- rooms  or  central  c«>lH  storage 
ri|)ening-rooms,  time  will  tell.  Probably  a  combina- 
tion of  both  will  be  followed  for  some  years. 

A  moisture  content  of  seventy-five  t»)  eighty  five 
per  cent,  seems  favorable  for  the  air  in  a  cheese 
ri[)ening-room.  A  hygrometer  should  Ix*  found  in 
every  room  where  cheese  are  ripened.  One  may 
be  made  from  two  ordinary  thermometers  which 
read  alike.  To  the  bulb  of  one  attach  a  piece  of 
lamp-wick  and  place  the  lower  end  of  the  w  ick  in  a 
cup  of  distilled  or  rain  water.  After  standing  for 
some  time  note  the  difference  in  the  reading  of  the 
two  thermometers,  and  the  table  in  the  Apfx-ndix 
(p.  242)  will  indicate  the  percentage  ^f  moisture  in  the 
air  of  the  room.  If  the  air  be  too  dry  the  cheese  will 
crack  and  lose  too  much  in  weight.  If  the  air  be  too 
moist  it  is  favorable  for  the  growth  of  mould  on  the 
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checHc.  This  mould  cari  be  kept  in  check  by  .H|iray- 
inn  with  formaliti.  ft  i»  a  kcmjiI  plan  to  spray  the 
walls,  shclvcH,  etc.,  in  the  .sprinjj  with  a  bi-chioricle  of 
mercury  solution  of  1  to  i.ikjo  parts  of  water,  which 
will  kill  mould  j;erms. 

Ventilation  in  the  room  where  cheese  are  ri|M:ning 
is  also  important.  The  air  of  the  room  requires  to 
be  changed.  This  can  be  done  by  o{K«ning  the 
windows  at  night  when  the  air  is  cwl  outside,  if  no 
sub-earth  duct  is  available. 

Light,  as  far  as  the  Author's  experiments  have 
gone,  has  little  or  no  cfTect  on  the  ri|x;ning  of  cheese. 
It  has  been  stated  tliat  light  has  a  harmful  effect  on 
cheese  ripening.  Cheese  made  from  the  same  vats 
of  milk  have  been  placed,  one-half  in  a  light  room, 
and  one-half  in  a  dark  room,  and  so  far  as  could  be 
judged  by  the  quality  of  the  cheese  there  was  little  or 
no  difference  in  them  when  ripe.  There  was  also 
little  difference  in  the  mould  on  the  cheese.  The 
temperature  and  moisture  content  of  the  air  were 
maintained  as  nearly  alike  as  possible  in  both  rooms. 

These  experiments  have  been  conducted  for  several 
years,  and  would  seem  to  settle  the  question  of  the 
non-effect  of  light  on  cheese  ripening.  To  reduce  the 
heat  in  light  rooms,  paint  the  windows  with  white 
lead,  oil,  and  turix,*ntine. 

The  longer  the  time  cheese  are  held  at  any  given 
ripening  temperature  the  greater  !  loss  in  weight, 
and  the  more  plastic  becomes  i'  cheese.  The 
higher  the  ripening  temperature  the  greater  the  loss 
of  weight  in  a  given  time  and  the  more  completely 
does  the  "  breaking  down  "  process  take  place. 
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The  chief  changcM  which  jjccur  in  the  ri|K?nin^  i»f 
cheese  arc : 

1.  A  loH«  of  water  by  eva|xirat!oii.  The  hi^jher  thi- 
temperature  of  the  air  ill  the  room,  the  <lrier  the  air. 
the  more  moisture  in  the  cheese,  aiul  the  mi»re  sur- 
face of  the  cheese  exposed  to  the  air  the  ^jreater  the 
loss  by  evafjoration.  In  order  to  prevent  this,  coat- 
ing of  the  cheese  with  |»araffine  wax  has  been  trie<l. 
The  cheese  are  (li()pe(l  into  wax  at  a  tem|K"raturc  of 
about  180  degrees,  and  a  shght  coating  adheres  t<» 
the  cheese.  The  best  results  are  got  by  coating  small 
cheese,  and  by  coating  when  about  one  week  old. 
It  is  a  question  whether  this  will  pay  anyone  except 
the  s|)eculator,  judging  from  the  results  obtained  up 
to  the  present. 

2.  A  gradual  change  of  the  insoluble  curd  to  a 
soluble,  digestible  form  takes  place  through  the 
action  of  rennet,  and  prissibly  through  the  agency  of 
bacteria  to  some  extent. 

3.  If  ripe  cheese  be  expjsed  to  a  temperature  of 
above  70  degress  for  any  length  of  time,  the  fat 
leaves  the  curd  and  exudes  through  the  bandage.  A 
tem|)erature  of  80  degrees  for  a  short  time  "starts 
the  grease." 

4.  Some  authorities  consider  that  the  fat  is  in- 
creased through  a  change  of  the  albuminoid  material 
into  fat,  but  this  is  doubtful.  In  the  fat  itself  little 
change  takes  place  during  ritJening,  according  to 
Fleischman. 

5.  Any  milk  sugar  which  may  not  have  been 
changed  to  lactic  acid  during  the  process  of  manu- 
facture may  change  to  butyric  acid  or  to  a  ferment- 
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abli!  Mijjar,  which  pniduccH  i;a.s  (CO,  &  fl),  aitfi  thi:* 
cauHc's  thf  wdlkitnwii  "  huffinjj  "  ofchccnc. 

6.  So  far  as  known  little  chan^jc  •K^curs  in  the 
mineral  mutter  of  cheese  during  the  rijieninjj  pnxj^iM. 

COMPOSITION  AND  JUDGING  OP  CHEES& 

The  composition  of  chec<*e  is  affected  by  the  qual- 
ity and  condition  of  the  milk  from  which  it  is  manu- 
factured, by  the  skill  of  the  maker,  and  the  cla>s  uf 
che<'se  which  is  made.  A  \vell-ri|>enc<l  Canadian 
Cheddar  has  at>>ut  the  followin^j  |)ercentaj,'c  com{X)- 
sition:  34  |)cr  cent  water,  31  |K'r  cent,  fat,  ?.'  |X'r 
cent,  casein,  4  |)er  cent,  albumen,  and  9  \ycx  cent  salt, 
ash,  etc.  Cheese  made  from  milk  testing  3.2  per 
cent  of  fat  contained  34.1  |)er  cent,  of  water,  30.7  jxt 
cent  fat,  and  25.7  per  cent,  casein  and  albumen. 
Cheese  made  from  4  jier  cent  milk  had  33  ix;r  cent 
water,  34.3  p'r  cent.  fat.  and  24.2  percent  casein  and 
albumen.  An  increase  in  the  jxircenta^e  of  Jat  in  the 
milk  produced  cheese  with  a  higher  percentage  of  fat, 
and  less  water  and  ca.seou.s  matter,  according  to  ex- 
{X'Hmcnts  made  at  the  Ontario  Agricultural  College. 

A  scale  of  |)oints  for  judging  cheese  may  consist  of: 

Flavor 40 

Texture 20 

Closeness 15 

Even  color 1  j 

Finish 10 

Total 100 

Good  flavor  in  chee.se  is  descrilx'd  as  nutty,  creamy, 
rosy,  clean,  rich,  pleasant,  etc.  Flavor  is  spoiled  by 
using  tainted  or  sour  milk,  bad  rennet,  too  much  or 
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t(><»  little  acid,  or  exposure  of  the  cheest-  to  foii!  air 
in  the  makiti^  or  ripmiii^'  rooms. 

Good  texture  is  spoken  of  as  silky,  smooth,  fliiit\, 
flal.y,  and  finn.  When  moulded  uiuler  the  thumb 
and  finijer  a  cheese  with  ^'ood  texture  sli..ul(l  mould 
like  wax  without  \yc\\Y^  dry  and  cnimblin-,'  or  weak 
and  pasty. 

Texture  is  spoiled  hy  rouj^h  handling',  improper 
co«)kin^,  too  much  or  too  little  acid,  and  by  to(.  much 
or  tiMj  little  salt. 

The  term  "closeness  "  exjilains  itself.  There  should 
be  no  openinj^s  in  the  plu<;  of  cheese  when  drawn 
wiih  a  trier.  Having  the  curd  properly  ripened 
before  salting,  applying  sufficient  pressure,  and  ripen- 
ing the  cheese  at  a  low  temperature  arc  favorable 
conditions  for  making  "close"  cheese. 

The  color  should  be  uniform  and  bright,  and  fnay 
range  iti  .shade  from  white  to  a  tleep  red,  according 
to  market  requirements. 

Uneven  colo*-  results  from  improper  mixing  of  the 
coloring  with  the  milk  and  from  too  much  acifl,  which 
"cuts  the  C(jlor."  It  may  also  be  a  result  of  the 
action  of  germs,  which  Iiave  the  peculiar  property  of 
attacking  the  coloring,  or  causing  spots  of  red,  blue, 
etc.,  tc  develop  in  and  on  the  cheese. 

The  finish  of  a  well-made  Canadian  Cheddar  cheese 
should  be  such  as  to  give  it  a  smooth,  bright,  clean, 
attractive,  and  stylish  appearance.  It  should  be  even 
on  the  top,  straight  on  the  side,  with  no  wrinkles  on 
the  bandage  and  no  projecting  edges  on  the  cheese. 
All  chee.se  should  be  as  far  as  possible  ot  uniform 
size  and  weight. 
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CHAPTPIR   VI. 

SPEQAL  AND  FANCY  CHEESE. 

THK  most  common  of  the  Canadian  fancy  cheese 
art*  the  ImjK'rial  and  I'ara^on.  Both  of  these  are  soft 
cheese  with  a  si)ecial  flavor.  They  are  put  up  in  fancy 
earthenware  [Jacka^es,  and  retail  at  a  hijjh  price. 
Their  process  of  manufacture  is  more  or  less  secret, 
and  the  trade  is  usually  limited  to  large  hotels,  dining- 
cars,  etc. 

Small  cheese  in  the  form  of  Flats  (30  lbs.).  Young 
Canadian  (8  to  10  lbs.),  Canadian  Stilton,  Truckle, 
Cream  and  Sage  cheese  are  also  found  on  the  market, 
but  only  in  limited  ([uantitics.  Some  factories  make 
a  specialty  of  small  cheese  and  receive  an  extra  price 
for  them.  There  is  considerably  more  labor  in  mak- 
ing these  small  cheese,  and  the  average  Canadian 
cheesemaker  does  not  care  to  trouble  with  them. 
Some  are  made  in  squares,  having  the  block  of 
cheese  marked  into  p  )und  or  half  pound  squares. 
These  should  be  coated  with  paraffine  wax  to  prevent 
drying  too  much. 

The  most  famous  English  cheese,  after  the  Ched- 
dar, are  the  Stilton  and  Cheshire.  A  true  Stilton  is 
a  double  cYcam  cheese,  /.  e.,  the  cream  from  one  milk- 
ing, usually  the  night's,  is  added   to  that  of  another 
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milking.  Rennet  is  added  in  sufficient  quantity  tg 
cause  coagulation  in  about  one  hour.  The  curd  is 
then  broken  or  cut  very  carefully,  and  after  removal 
of  the  whey  and  draining  of  the  curd,  it  is  plnced  in 
hoops,  salt  is  sprinkled  bLtween  the  layers  of  curd,  and 
very  light  pressure  is  applied  for  several  days.  The 
cheese  are  ripened  in  a  moist,  cool  atmosphere.  The 
green  mould  and  soft  te.xture  are  characteristic  of 
Stiltons.  The  outside  is  very  much  roughened 
through  the  action  of  mites.  The  cheese  weigh  about 
ten  or  twelve  pounds  and  usually  .sell  for  twenty-five 
cents  a  pound.  The  system  has  not  been  reduced 
to  a  science  as  in  the  case  of  Cheddar  cheesemaking. 

The  Cheshire  chce.se  "  of  most  exquisite  smell  "  is 
considered  by  some  as  the  second  most  famous  cheese 
of  the  world.  The  rennet  is  added  to  the  milk  when 
the  latter  is  at  a  temperature  of  about  75  degrees. 
The  curd  is  cut  in  about  an  hour.  It  is  -  fterwards 
drained,  matted,  milled,  and  salted.  Trcssure  is 
applied  for  two  or  three  days.  They  arc  ripened  or 
cured  at  a  moderate  temperature.  The  finished 
chee.se  weigh  from  50  to  100  pounds. 

The  Dunlop  of  Scotland  is  a  mild,  fat  cheese  weigh- 
ing from  twenty-eight  to  thirty-si.x  pounds.  The 
rennet  is  usually  put  into  the  milk  at  a  temperature 
of  85  to  90  degrees.  The  curd  is  ready  to  be  cut  in 
about  fifteen  minutes.  The  remainder  of  the  pnjccNS 
is  similiar  to  the  Cheddar,  which  has  now  replaced 
the  Dunlop  system  in  most  parts  of  Scotland. 

Rocquefort  is  the  French  cheese  which  we  hear  most 
about  in  Canada.     It  was  formerly  made  from  sheep's 
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milk.  The  characteristic  fl.ivi.r  is  obtained  by  HiJcn- 
xw^  thf  cheese  m  tht-  liinest«*ue  caves,  which  are  J./OO 
feet  alxtve  the  «:a  level.  The  caves  are  now  con- 
trollefi  by  a  company  whicli  purchases  the  milk,  ciinl, 
or  new  cheese  from  the  farmers,  anrl  they  control  the 
ripenin^f  and  sale  of  the  pnxluct. 

The  <a  nembert.  a  small  cheese  made  from  whole 
milk  and  weighing,'  ten  to  twelve  o/..,  and  the  Brie,  a 
soft  I'rench  clKiese  weij^hin^  one  to  five  Ib>4.,  are  also 
met  in  a  few  shops  in  (■ana<la. 

The  Kdam.  made  in  North  Ih  Hand,  and  the  Gouda, 
manufactured  in  South  Honamtl,  are  the  tw(»  best 
known  Dutch  cheese  The  former  is  a  hard  cheese, 
shaped  like  a  cannon  ball,  and  wei^hiiit,'  frocn  three  to 
four  f)ounds.  They  are  made  from  fresh  milk,  to 
which  the  re r  net  is  addeil  at  85  to  90  rlej^rees.  and  m 
sufficient  quantity  to  cause  coagulation  in  from  twelve 
to  eifjhteen  minutes.  The  curd  is  then  cut  and  teate<i 
to  about  95  degrees.  When  firm  it  is  filled  into 
moulds  and  pressed  gcntl>  .  The  cheese  are  salted  by 
applying  salt  on  the  outsitle  of  the  green  cheese  when 
in  the  salting  mould.  They  are  ripened  at  a  tem- 
perature of  50  to  65  degrees  in  a  moist  atmosphere. 

The  Gouda  is  al.so  made  from  fresh  milk.  It  is 
"set"  at  90  degrees  and  coagulated  in  fifteen  to 
twenty  minutes.  The  curd  is  iieated  to  lOO  to 
I  lo  degrees  and  afterwards  treated  similarly  to  the 
Kdam,  except  that  the  cheese  are  usually  salted  in 
brine.  It  is  not  .so  hard  a  cheese  as  the  latter,  and 
weighs  fn  nn  ten  to  twelve  i>ounds.  The  edges  of  the 
cheese  are  bevelled. 
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Both  kinds  of  cheese  arc  usually  wrapped  in  tin- 
foil  before  sending  to  market.  Some  are  dipped  in 
fancy  colors  or  oiled. 

Swiss  cheese  are  made  e.xtensively  in  Green  Count\ 
Wisconsin,  but  are  not  made  in  Canada  at  all,  so  f;ii 
as  the  Author  is  aware.  The  "  Swiss  eyes  "  arc  char 
acteristic  of  this  cheese.  Its  manufacture  has  nni 
been  based  upon  scientific  principle  up  to  the  presort 
time.  The  milk  is  set  at  86  to  95  degrees  and  coagu- 
lated in  about  thirty-five  minutes.  The  curd  is  cut 
or  broken,  then  heated  to  134  to  148  dejjrecs.  It  is 
afterwards  dipped  and  prcs.sed  into  a  flat  shape  abruit 
two  or  three  feet  in  diameter  and  four  to  six  inches 
thick.  The  salt  is  added  at  the  end  of  two  or  threr 
days,  and  the  cheese  arc  ripened  at  a  moderately  low 
temperature  with  eighty  to  ninety  per  cent  moisture 
in  the  atmosphere. 

Gruyere  is  a  half-skim  Swiss  cheese. 

The  Limburg  of  Germany  and  Helgium  is  made 
from  both  skim-milk  and  whole  milk.  The  milk  is 
set  at  about  95  degrees  and  coagulated  in  about  forty 
minutes.  The  peculiar  and  pungent  flavor  of  this 
cheese  is  well  known. 

Gorge nzola,  an  Italian  cheese,  is  made  from  fresh 
warm  milk  directly  it  is  drawn  from  the  cow.  It  is 
of  a  peculiar  pink-white  color. 

Cheese  made  from  pasteurized  milk  lacks  that  con- 
sistency of  body  so  essential  in  a  good  cheese.  The 
rennet  does  not  act  properly  when  added  to  the  milk, 
unless  a  soluble  lime  salt  such  as  calcium  chloride  be 
added.      This  salt  appears  to  restore  the  natural  con- 
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dition  of  milk  for  chcescmaking.  but  the  experiments 
uhich  have  been  conducted  at  the  Ontario  Agricul- 
tural College  have  not  been  altogether  successful. 
Some  of  the  cheese  treated  with  calcium  chloride 
appeared  quite  n.)rmal.  while  many  of  them  lacked 
body  and  texture. 

The  hst  of  varieties  of  cheese  might  be  extended 
almost  indefinitely,  but  the  object  is  to  call  attention 
only  to  those  which  may  be  met  with  in  Canada 
Many  of  these  fancy  and  soft  cheese,  which  arc  now 
iinporttd,  could  undoubtedly  be  made  and  will  be 
made  at  home  in  tlic  near  future. 

STANDARDS  FOR  GRADING  CHEBSE. 

FIRST  GRADE. 

FloT'or. — CItan,  sound  and  |)ure. 

Body  attd  Texture.-   {:\o9x,  firm  and  silky. 

Color. — Gdod  and  unifurin. 

Finish.— YMXy  even  in  size,  smoothly  finished,  sound  and  clean  sur- 
laces,  atraight  and  square. 

//^xcj.— Suong,  clean,  well  m.-\de  and  nailed.  Ends  to  be  o' sea- 
soned tiinlier.  Close  filling.  Weights  stencilled  or  marked  with 
ruljl)tT  .ttamp. 

SECOND  C.KADE 

/7.»7vr.-"  Fruity,-  not  clean,  "  u.rnipy,"  or  other  ol.iectiunable 
flavor. 

BoiyaniT,xture.—\\^V,  open,  loose,  "acidy,"  too  soft,  too  dry. 

(/O/or. —Uneven,  mottled,  or  objection;ilile  shade. 

Fmish.—\\xy  uneven  in  size,  showing  rough  corners,  black  mould, 
dirty  or  cracked  surfaces,  soft  rinds. 

'^''f'f-— Too  l.-irge  in  diameter  ;  top  edge  of  box  more  than  half  an 
mch  below  the  top  of  tlie  chcLse.  Made  of  light  material.  Ends  made 
ot  improperly  seasoned  mainial. 

THIRD  GRADE. 

/y<K'<»r.— Rancid,  badly  "otf,"  anything  inferior  to  Second  Grade. 

Bodyandlexture.—Wxy  weak,  verv  open,  showmg  pinholes  01 
porous,  very  "acHy."  ver\  soft  or  very  dry. 

CV»/<?r.  —Badly  m  ttled,  or  very  objectionable  shade. 

Ftmsh. — Anything  worse  than  second  grade. 

Boxes.— \q  question  of  boxes  5utticient  to  make  Third  Grade  if  other 
qualities  are  good. 
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PASTEURIZERS  AND  THE  PASTEURIZA- 
TION OF  MILK  AND  CREAM  FOR 
BUTTERMAKING. 

'I  UK  term  paMtfurize  in  dcrivwl  fr<»in  the  name  '»f 
the  famous  l-rcnch  chemist,  Louis  I'iistcur,  bun  in 
1822  and  who  died  in  1H95.  I'hc  s<in  of  a  tanner,  he 
rose  tcj  the  highest  pintiacfc  of  scientific  fame.  The 
system  was  first  applied  to  agricultural  pursuits  in 
the  matmfacture  of  wine.  He  fuim<l  that  In'  heating 
the  juice  of  the  grajH."  to  a  temj)eralure  c»f  about  160 
fle^rees,  and  afterwards  ciKilin^^  to  fernuntin^j  tem- 
|K;rature  and  intrcKlucinj;  the  desirctl  fernu  at,  he 
could  control  the  flavor  of  the  wiii<  s.  This  proved  t<i 
be  a  great  b<K)n  to  the  French  farmer.  It  is  not 
known  that  he  did  anything  with  reference  to  the 
dairy  industry,  but  he  is  said  to  have  reuiarked, 
*'  Ah,  there  is  a  rich  field  indeed  for  investigation  !" 

To  I'rof.  Storch  of  ('ojM.'nhagcii,  Denmark,  belongs 
the  tTedit  of  having  perfected  the  system  of  pasteur- 
ization as  applied  to  buttermaking.  The  Danish 
buttermakers  have  nearly  all  adopted  this  method, 
hence  the  uniform  quality  «)f  Danish  butter.  Nothing 
has  been  of  such  value  to  the  export  butter  trade  of 
Denmark  as  the  adoption  of  pasteurization,  and  what 
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it  has  (lone  for  D.inish  buttcnnakitij^  it  will  do  for 
Cutiailian. 

In  dairy  work,  pasteurization  mcan>  heating  the 
milk  or  cream  to  a  temperature  between  140  anti  1S5 
degrees,  and  afterwards  cooling  the  product. 

The  system  has  heen  followed  in  the  dairy  depart- 
ment of  the  Agricultural  College,  Guel[)h,  since  iiS95, 
with  a  marked  improvement  in  the  (juahty  of  the 
butter,  especially  in  the  winter  time.  When  the  milk 
or  cream  is  in  perfect  condition  there  is  no  benefit 
from  pasteurization,  but  this  seldom  occurs  in  ordi 
nary  creamery  practice. 

We  commenced  heating  the  cream  in  shot-gun 
cans  .set  in  a  tank  >  f  hot  water.  The  cream  was 
stirred  until  it  came  to  the  desired  temperature,  then 
it  was  removed  from  the  tank  and  allowed  to  stand 
for  about  twenty  minutes,  when  it  was  cooled  to 
ripening  temperature.  As  this  method  involved  a 
great  deal  of  labor,  we  next  used  a  channel  heater 
especially  constructed  for  heating  cream  by  means  of 
hot  water.  This  plan  gave  very  good  satisfaction, 
but  the  cream  was  exposed  to  the  air  during  the 
heating,  and  the  heater  was  difficult  to  clean.  We 
next  purchased  a  continuous  pasteurizer  for  milk  and 
the  results* were  more  satisfactory.  The  first  machines 
of  this  class  were  badly  constructed  mechanically  and 
gave  considerable  trouble.  They  are  now  much  im- 
proved, although  the  best  continuous  pasteurizers 
come  from  Denmark  and  Germany. 

Pasteurizers  are  of  two  general  classes — continuous 
and  discontinuous.     Pasteurizers  which  take  the  milk 
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in  a  coMliinious  strt-ain  at  the  Iv.tf.in  of  tlif  in.uliim-, 
ami  heat  it  by  ivv..lvin-  the  milk  with  si.itahk-  (hM•^ 
or  paddles  against  a  sleain-heated  surface,  and  delivrr 
it  it  the  top,  are  known  as  continuous.  This  class  is 
suited  for  creamery  practice,  or  lor  handling'  a  larj^c 
<iuantity  cf  milk  in  a  short  time.  The  other  class 
heats  a'limited  iiuantity  of  milk  at  a  time,  and  is  suit- 
able for  small  dairies,  as  the  results  are  i,'..t  by  adopt- 
\w^  lower  temperatures  for  a  lon<;er  time.  Time  and 
tcmiHzraturc  are  two  imjx.rtant  fact,  rs  \\^  deciding;  the 
effect  on  u'crm  life.  The  object  of  pa-teuri/.at  .on  is  t.. 
kill  most  of  the  ^erms  or  bacteria  in  milk  <  r  cream  by 

means  f)f  heat. 

As  re^Mrds  the  method  of  driving',  two  classes  of 
pasteurizers  are  found  on  the  market— belt  driven  and 
turbine,  or  steam  applied  directl)'.  The  former  have 
proved  more  satisfactory,  as  it  is  more  difficult  to 
re^mlate  the  temperature  in  turbine  pasteurizers. 

The  chief  atlvantages  of  pasteurization  for  butter- 
making  arc : 

1.  It  destroys  the  ^^erm  life  of  milk  oi  cream  to  a 
large  extent,  especially  when  heated  to  1S5  dei^recs, 
which  is  the  temperature  to  be  recommended.  A 
clean  seed-bed  is  thus  prepared  for  the  proper  germs 
to  give  fine  flavor  to  the  butter. 

2.  It  tends  to  eliminate  stable  and  feed  flavors  from 
milk  and  cream,  especially  with  milk  in  winter. 

3.  The  ripening  of  the  cream  may  be  controlled  by 
the  buttermaker,  which  is  the  most  important  point  ii; 
making  good  butter. 

4.  In  case  of  bad-flavored  milk,  it  enables  the  but- 
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termaker  to  improve  very  much  the  (luahty  of  his 
goods. 

^^  5.  Hy  the  use  of  pure  cultures  (coinm..nly  called 
"start':rs")  a  more  uiiiform  (luahty  is  produced  from 
day  to  day  throu^rh,,iit  the  year. 

6.  The  butter  possesses  an  improved  keeping  qual- 
ity, hence  is  better  suited  for  the  export  trade,  r  our 
butter  does  not  reach  the  consumer  for  two  or  four 
weeks  after  being  made. 

7.  An  improved  quality  of  butter  may  Ix-  produced 
at  cream-gathering   creameries  by  pasteurization  of 
the  cream  when  sweet.      The  pasteurization  ..f  sour 
cream  is  attended  with  more  labor  and  more  difficul- 
ties, and  the  results  are  not  so  good.     It  is  difficult  to 
pasteurize  milk  or  cream  which  contains  more  than  .2 
per  cent,  of  acid.     However,  after  natural  coagulation 
takes  place  in  the  cream,  which  will  be  when  it  con- 
tains  .4  to  .5    per  cent,   of  acid,   the  work  may  be 
done  fairly  well,  but  -s  usually  attended  with  consid- 
erable  loss. 

8.  There  is  less  loss  of  fat  in  the  skim-milk  when 
the  whole  milk  is  pasteurized  before  separating,  espe- 
cially in  winter.  We  have  used  nearly  all  the  leading 
makes  of  separators  for  creaming  hot  milk.  The 
upper  bearing  of  the  machine  needs  to  be  somewhat 
more  loose  than  when  ruiming  through  milk  at  a  tem- 
perature of  loo  degrees,  and  plenty  of  good  oil  is 
required  to  lubricate  the  bearings  when  separating 
pasteurized  milk. 

9.  A  better  quality  of  skim-milk  may  be  returned 
to  the  farmers  by  sending  it  home  hot     There  is  also 
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less  dan^uT  of  s|)rLM(liiij4  disLMsi-.  In  Dciiinark  all 
skiin-milk  and  hultcrinilk  must  Ik:  lu-atcd  to  I  So 
dci,'rccs  before  it  is  returned  to  the  farm.  This  plan 
has  materially  lessened  the  sjjread  of  tul)erciiIosis  in 
that  country.  ilydro^a-n  peroxide  is  used  to  te.st 
whether  or  not  dairy  ppnlucts  have  been  |)asteuri/ed, 
and  the  law  is  rif^idly  enforced. 

The  disadvantajfes  of  pasteuri7.ati<»n  are  : 

1.  The  e.\tra  cost  for  lal)or  and  machinery  to  heat 
and  afterwards  cool  the  milk  or  cream.  A  milk  pas- 
teurizer that  will  heat  milk  for  two  power  separators 
will  cost  from  $150  to  %200. 

2.  There  is  ilifficulty  in  pasteurizing  milk  or  cream 
which  is  "  over-ripe,"  and  this  may  cause  trouble  in 
hot  weather,  when  milk  or  cream  is  not  profierly  cared 
for  and  cooled  at  the  farm  and  is  delivered  in  poor 
condition. 

3.  Some  trouble  is  experienced  from  the  froth  which 
rises  on  the  milk  as  a  result  of  heating.  No  practi- 
cable remedy  for  this  has  yet  been  discovered. 

4.  There  is  a  tendency  to  lack  of  flavor,  and  some- 
times there  is  a  slijrhtly  "  cooked  "  flavor  as  a  result 
of  pasteurization.  The  cooked  flavor  usually  disap- 
pears in  less  than  two  week.s.  Lack  of  flavor  is 
objectionable  for  local  markets. 

Two  points  are  essential  if  pasteurization  is  prac- 
tised, viz.,  proper  means  of  heating  and  cooling  the 
cream,  and  the  use  of  a  proper  culture  to  give  the 
desired  flavor  to  the  cream  and  butter.  Commercial 
ctiltures  should  be  propagated  three  or  four  times  in 
pasteuri:;ed  skim-milk  before  they  arc  u.scd  in  cream 
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for  ri'iK'niii^,'  In  order  to  ^;ct  the  l)cst  results.  A  ^j.mkI 
[lasleurizer  aid  ;i  t;t)«.(|  cream  o»<.ler,  in  which  cold 
water  or  cold  water  and  ^ms  are  ii>ed.  provide  the  f\r>(. 
rec|uisite.s.  To  make  a  Kood  culture,  observe  the 
fuHuwiii^'  directions  as  given  in  bulletin  114  of  the 
Dairy  School : 

"That  there  has  Ir'cii  siu  h  a  stn)ii>;  pn-iiuhcc  aj^ainst  the 
use  of  I  iiltmes  or  starters  in  the  minds  of  some  of  our  Ik-sI 
buyers  is  not  to  he  wondered  at  when  we  « onsider  the  careless, 
slipshotl  methods  in  whirh  some  makers  prepare  the  culture, 
and  the  unrestrit  l»d  use  01  them  !)>■  others,  regardless  of  tlie 
aridity  of  »hc  niilk  or  the  flavor  of  the  tuhure.  The  flavor  of 
the  culture  us«-d  will  larj^ely  ditermini' tlje  flavor  of  'he  cheese 
or  butter  made.  Therefore  the  need  of  >'ull  and  exact  knowl.-d^'c 
«if  the  proper  meth(Kl  of  prcpa  inn  and  using  cultures  is 
manifest. 

"  First,  pro\ide  suitable  cans.  It  is  licttcr  to  have  a  duplicate 
set,  if  possible.  Ca..s  similar  to  the  ordinary  shot-gun  cans, 
which  are  eight  inches  in  diameter  and  twenty  inches  deep,  are 
ipiite  suitable.  When  the  milk  is  in  small  lots  it  can  be  more 
readily  heated  ;.nd  cooled  than  if  it  is  kept  in  larger  quantities. 
"  If  large  quantities  of  culture  are  needed,  a  special  box  or 
tank,  large  enough  to  hold  the  cans  containing  the  culture  for 
one  day's  use,  should  be  provided.  Tiiis  should  have  steam 
and  cold  water  connections.  The  cans  may  be  left  in  the  l)ox, 
so  as  not  to  be  influenced  by  the  outside  temperature. 

"  In  starting  a  culture,  we  think  it  advisable  to  ol)tain  a  com- 
mercial culture.  Empty  the  mother  cultun  lUo  a  quart  of  c(M)led 
pasteuri.«ed  milk.  Allow  it  to  stand  at  a  temperature  of  70 
degrees  for  three  or  four  hours,  then  add  it  to  about  ten  pounds 
of  pasteurized  milk.  This  culture  should  be  ready  to  propagate 
the  next  day. 

"Afier  selecting  the  milk,  add  about  twenty  per  cent,  of  pure 
cold  water  and  heat  to  185  degrees,  stirring  constantly  while  it 
is  being  heated.    Allow  the  heated  milk  to  stand  for  twenty  or 
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thirty  minutrs  at   this  tcin|>eiatiiif,  tli<n  t  (m»I  ii  rapidly  In  70 
ilij,'irc>  and  a«lil  from  twii  ttt  four  |M-r  u-ni.  nf  \\\v  nld  i  iiltiirr  ; 
stir  will,  (ovrr  tin-  c  ans  wiih  a  pint;  of  t  ItiM-  tittiiiK  kI-I"""".  •>ii«I 
set  away  in  a  n><Ml«r.Utly  warm,  ptiri-  atmusplicri-,      l>o  not  dis 
tnrh  it  until  it  is  ri'i|iiirod  for  um'. 

"  lU'forc  usin>;,  rfimiM-  fioin  oih-  to  two  inc  lu-s  of  tlif  in  Ik 
from  the  surfai  c  of  the  (an,  as  tin-  flavor  of  tlif  snrfai  o  is  not 
so  ^tMid  as  Iwlow.  Then  hnak  up  tlu-  remainder  i»y  stirring  it 
well  in  the  1  an  ;  take  t)Ut  what  is  required  arid  pour  it  a  few 
times  from  one  pail  toanoth  r  until  it  h.is  a  creamy  »oii-.isienry, 
in  which  (ondition  it  will  Ik-  re.idy  for  u>e. 

"The  indications  of  a  j,'<h),1  cultuiv  are  as  follows:  The 
whole  mass  is  (irmly  < oaKulated,  no  water  is  fmmd  on  the  top, 
and  it  has  a  mild  acid  flavor,  pleasant  to  both  ta^.te  and  smell. 

"A  wire  handled  dipper  is  preferabli-  for  stirring  the  milk  in 
the  preparation  of  the  culture. 

"With  the  exception  of  a  few  special  Initter  (ultures,  a 
culture  that  is  k<mx1  for  cheesemakin>,'  is  equally  ^ood  for  cream 
ripening,  and  7'icc  Tcrsii. 

"  Hy  thoroughly  sterilizinj,'  cans,  dippers  and  evcrythin),' 
brought  in  contact  with  the  culture,  a  ^ood  culture  can  he 
propagated  for  an  indefinite  lenj;th  of  time  by  adopting  the 
pasteurizing^  mcthcxl  as  explained  in  the  forexoinj;." 

The  question  is  often  asked,  will  the  results  be  as 
fjood  by  pasteurization  of  the  cream  as  by  pasteurizing 
the  whole  milk  before  separating  ?  If  the  cream  and 
skim-milk  be  heated  soon  after  separating  the  results 
are  much  the  same,  except  that  the  "cooked"  fiavor 
is  more  pronounced  on  the  cream  heated  to  a  tem- 
pei-ture  of  180  to  185  degrees  than  it  is  on  similar 
cream  heated  when  in  the  milk.  At  temperatures 
below  180  degrees  the  difference  is  not  so  marked. 
The  higher  temperature  is  to  be  recommended  for  the 
best  results  in  buttermaking.  as  indicated  iti  several 
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series  of  csfHTi'mcnts  concliictc-d  at  the  Ontario 
A^jritiiltiiral  (  Mllf^'c.  The  chief  results  of  this  work 
arc  simunarized  as  fitllows  in  lUilletin  117: 

"  I.  The  milk,  an  onlinarily  drlivrrc*!  Ui  n  rreamt'ry,  may  l)e 
pasti'iiri/eil.  The  milk  if»ctl  in  these  cxperimcnls  wa*  larmly 
fiirnishtd  l)y  thf  patrons  who  ha<l  hut  onlinary  facihfics  for 
taking;  » are  of  it.  In  ihi-  uintrr  we  rc(  t-ivcil  our  milk  but  three 
times  a  week  ;  in  summer  it  is  deliveretl  daily. 

"2.  On  hut  two  rMcasions  was  the  a<  idity  of  the  niilk  over 
.3  per  (cut.  The  a(  idity  averaged  alxtut  .17  |K-r(eiit.  Tlu-re 
is  danger  of  the  milk  <  oaj,ulat'nn  when  heated,  if  it  contains 
more  than  .2  i>er  cent  of  a(  idity. 

"3.  It  was  noticed  that  the  lots  heated  fn>m  185  to  195 
decrees  pnKJuced  more  foam  than  those  heated  to  the  Utwer 
temperatures  of  140  to  160  ijexrees.  This  was  most  notiieal)le 
in  the  samples  heated  to  195  degrees.  .At  185  degrees  the  foam 
was  not  sutTicient  to  cause  much  trouble  in  handling. 

"4.  The  use  of  ten  to  fifteen  per  cent,  of  culture  in  the 
pasteurizeil  cream  enabled  us  to  ri|)cn  the  cream  without  any 
difficulty.     The  culture  was  a  lactic  acid  h.icillus. 

"5.  I'asteur  ^itijm  of  milk  at  185  degrees,  and  the  use  of  a 
pure  culture  is  tlie  best  method  of  securing  uniformity,  keeping 
quality,  and  the  mild  flavor  requisite  for  export  butter. 

"6.  The  cooked  flavor,  which  was  present  in  the  butter  made 
from  milk  heated  from  185  to  195  degrees,  usually  disappeared 
at  the  end  of  about  two  weeks.  In  erne  or  two  lots  heated  to 
•95  degrees  the  cooked  flavor  remained  for  s«»me  time.  There 
is  apparently  no  danger  of  cooked  flavors  on  butter  matle  from 
milk  pastcuri/ed  at  185  degrees,  at  the  end  of  two  weeks,  or  by 
the  time  it  would  reach  the  British  maikets. 

"7.  The  species  of  bacteria  present  in  the  milk  when  the 
cows  were  kept  in  the  stable,  were  very  undesirable.  Many 
putrefactive  and  fecal  bacteria  were  present,  hence  the  necessity 
of  keeping  the  stable  walls  and  rafters  well  cleaned.  A  go<xI 
coat  of  whitewash  increases  the  amount  of  ligh*  and  gives  a 
general  clean  effect  to  the  stabi'  s. 
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in  ntilk  |M*tiun»f«l  m    \\i>  ili^      ■.   K  w.i-. '>{i,i»4'.,  .11  ii«mU 
««'»•■♦   K,   *».!«    IJ.X^H,  .it     "<§  i|i'j{r»cs   I      w.i-*  hi,  .uhI     I   I'M 

ThcHC  rc>iiItH  iirf  •^iinil.ir  t>>  tl» Itl.iiiH'i  in  Den- 
mark, Hn«l  |»<>int  \i'r\  (i»m  il»l)*  Im  tin-  innHirtatUf  n* 
p.i'^tiMiri/atioii  .i««  a  iiumii^  <•!  iinprovin-^;  \\w  i|iiality  "I 
Caiwuliaii  f\|Hirt  Imttir,  '  « >  also  show  h«.w  im- 
|)<irtant  it  in  to  a«lt>|»t  a  ti'in|»rr.ifurt'  «»f  iSo  to  1H5 
lU'^jrtfs  in  order  to  frto  tl;r  milk  from  h.u  t«  ria  aiul 
add  kct'iiini;  i|tial    "  to  the  butter. 


! 


»i 


m 


CHAPTER  VIII. 


BUTTERMAKING  IN  THE  CREAMERY. 


Ill 


VViiKN  receiving  milk  for  buttcrmaking  it  is  neces- 
sary at  times  to  reject  milk  which  is  over-ripe,  tainted, 
or  too  flirty  to  make  a  fine  quality  of  butter.  These 
defects  should  be  kindly  and  tactfully  pointed  out  to 
the  patron,  if  delivering  his  own  milk.  If  the  milk 
is  brought  in  by  a  driver,  a  carefully  worded  note 
should  be  written  calling  attention  to  the  defect  and 
suggesting  a  remedy.  If  at  all  possible  do  not  return 
any  milk  or  cream  without  first  giving  warning.  It 
is  always  better  to  have  a  patron  a  friend  of  the 
buttermaker  than  an  enemy. 

It  is  a  good  plan  to  send  a  monthly  letter  to  each 
patron,  calling  attention  to  some  important  points  to 
observe  in  the  c^.re  of  milk  or  cream,  feeding  cows 
etc.,  showing  them  that  the  buttermaker  or  creamery 
man  is  taking  an  interest  in  the  milk  and  cream 
producers.  Printed  letters  .serve  the  purpose,  but 
where  possible  they  should  be  copied  on  a  cyclostyle, 
as  it  is  less  formal  and  is  more  likely  to  appeal  to 
the  readers. 

The  weighing  of  the  milk  agd  cream  .should  be 
d(jne  by  crediting  each  patron  for  all  full  pounds  of 
"  up  beam  "  weight.      The  practice  of  taking  a  few 
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pounds  of  milk  from  each  delivery  in  order  lo  get  u 
large  "  overrun  "  slvnild  not  be  followed,  as  it  is  dis- 
honest, and  sooner  or  later  causes  trouble.  As  s(»on 
as  the  milk  is  emptied  from  the  j)atroii's  can  into  the 
weighin^f  can,  a  sample  should  be  placed  in  a  pint 
bottle  for  testing.  Samples  should  be  taken  from 
each  and  every  delivery.  The  plan  of  taking  a  sample 
occasionally,  or  (jnce  a  week,  should  not  be  allowed,  as 
this  results  in  an  injustice  to  all  parties. 

A  large  quantity  of  milk  in  the  receiving  vat  should 
not  be  heated  to  over  50  to  60  degrees,  as  there 
is  danger  of  souring  in  case  an)'thing  goes  wrong  with 
the  machinery.  In  very  cold  weather  a  part  of  the 
heating  may  be  done  in  the  receiving  vat,  but  a  small 
heater  or  pasteurizer  should  be  u.sed  for  bringing  milk 
to  the  proper  separating  temperature.  Live  steam 
should  not  be  turned  into  the  milk,  nor  should  whole 
milk  be  elevated  and  heated  by  an  ejector,  as  it  tends 
to  deteriorate  the  (juality  of  the  butter,  and  it  is  more 
difficult  to  get  a  complete  separati(jn  of  the  cream 
where  this  method  is  adopted.  The  best  temperature 
for  separating  is  from  80  to  95  degrees  in  summer, 
and  100  to  1 10  degrees  in  winter,  when  not  pasteur- 
izing. It  is  necessary  to  heat  the  milk  to  a  higher  tem- 
ix*rature  with  some  separators  than  with  others,  in 
order  to  get  "  close  skimming."  The  separator  should 
run  at  full  speed,  and  from  five  to  ten  minutes  should 
be  taken  to  attain  full  speed.  If  for  any  cause 
speed  is  decreased,  there  should  be  a  corresponding 
decrease  in  the  feed,  or  supply  of  milk,  to  the  machine. 
No  convenient  form  of  speed  indicator  i.5  yet  sent  out 


1^^^ 


I  i 
li  \ 


%l 


i 


I 


196 


CAN  API  AN  DAIRYING. 


with  separators.  All  separators  should  be  provided 
with  a  sjHjed  indicator,  which  shows  the  rate  of  speed 
at  any  time  by  a  glance.  Pre.sent  speed  indicators 
are  clumsy,  inconvenient  pieces  of  mechanism,  and 
manufacturers  oujjht  to  remedy  this  defect  at  once, 
because  speed  is  such  an  important  factor  in  good 
work  with  a  cream  centrifuge.  When  speed  or  tem- 
perature of  the  milk,  or  both,  increase  there  may  be 
a  slight  increase  in  the  feed.  It  is  not  wise,  however, 
to  increase  the  speed  beyond  500  revolutions  per 
minute  over  that  recommended  by  the  manufacturer. 
We  may  repeat  the  law  of  centrifugal  force  as 
applied  to  centrifugals  :  double  the  diameter  of  the 
bowl  and  the  centrifugal  force  is  doubled,  double  the 
speed  of  the  bowl  and  centrifugal  force  is  increased 
four  times. 

The  separator  requires  constant  oil  of  the  best 
quality,  especially  when  creaming  pasteurized  milk. 
The  manufacturer's  direction  should  also  be  closel" 
followed.  A  separator  must  run  smoothly  to  do  good 
work.  Trembling  or  vibration  causes  an  added  loss 
of  fat  in  the  skim-milk.  The  cream  should  be 
delivered  in  a  smooth  condition,  and  contain  from 
thirty  to  forty  per  cent.  fat.  The  cream  with  a  high 
fat  content  requires  less  labor  and  vat  room,  is  more 
easily  and  exhaustively  churned,  and  can  be  churned 
at  a  lower  temperature,  thus  producing  a  better  quality 
of  butter.  Many  buttermakers  make  the  mistake  of 
having  the  cream  too  thin  or  with  too  much  skim-milk 
in  it.  If  at  any  time  during  the  run  the  feed  of  the 
milk  to  the  separator  is  shut  off,  the  bowl  slu.nild  lie 
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flushed  with  warm  water  to  remove  the  cream  and 
prevent  it  clogjjing  the  outlet.  Sometimes  the  bowl 
will  tend  to  clog  during  the  run,  when  a  pail  of  warm 
water  will  often  overcome  the  difficulty.  In  case  the 
outlets  become  clogged  it  will  be  neccssar>  to  stop 
the  machine  and  clean  the  bowl.  The  relative 
amounts  of  cream  and  skim-milk  which  come  from 
the  separator  are  determined  by  the  rate  of  the  inflow 
of  the  milk,  speed  of  the  bowl,  temiierature  «.f  the 
milk,  and  by  the  adjustment  of  the  cream  or  skim-milk 
screws.  The  larger  the  volume  of  milk  entering  the 
separator  lx)wl  in  a  given  time  the  thinner  the  cream; 
the  greater  the  speed  for  a  given  inflow  of  milk  the 
richer  the  cream,  or  the  higher  the  i>ercentage  of  fat 
in  it;  the  higher  the  temperature  of  milk  at  separating 
the  less  the  volume  of  cream  and  the  higher  its  fat 
content ;  the  smaller  the  outlet  for  the  cream  and  the 
nearer  it  is  to  the  centre  of  the  bowl  the  richer  is  the 
cream  ;  the  larger  the  opening  for  skim-milk  (in  case 
of  a  skim-milk  screw)  the  richer  is  the  cream.  When 
the  milk  is  all  through,  the  cream  should  be  flushed 
from  the  bowl  by  using  part  of  a  pail  of  warm  water, 
then  flush  again  by  using  the  remainder  of  the  pail 
of  water.  The  slime  should  be  removed  and  burnt 
and  the  bowl  thoroughly  cleaned,  ready  for  the  next 

day's  run. 

As  in  the  case  of  hand  separators,  there  is  no  best 
power  separator,  but  the  .Alpha  de  Laval  takes  a 
leading  place  among  the  power  machines  used  in 
Canadian  creameries.  One  authority  says  :  "  In  all 
probability    there   is  nearly    as   much    diffen^nce    in 


yi>^ 


III 


ii   ;•' 


198  CANADIAN  DAIRYING. 

cflficlcncy  of  se|)ariiti<»n  between  (lifTcrcnt  machines 
ofthc.sjune  make  as  there  is  between  the  different 
makes  themselves." 

The  jwrcentage  of  fat  in  the  wh-le  milk  which  is 
recovered  in  the  form  of  cream  is  known  as  the 
creaming  co-efficient  of  a  separator.  It  is  important 
that  this  should  be  as  hi^jh  as  possible  in  order  to 
reduce  the  loss  of  fat  in  the  skim-milk. 

Creams  containing;  different  percentatjcs  of  fat  have 
about  the  following  composition  : 

%  %              %  % 

tat 1 5-2  20.0  25.0  67.5 

Water    76.6  7>.7  66.3  29.0 

Casein,  etc....   3.1  3-1               3-2  '-2 

Milk  sugar  ...  4-5  4-6             4-8  2.2 

Ash 6  .6               .7  -I 

{Fkischmann). 

CARE  AND  RIPENING  OF  THE  CREAM. 

In  the  crcam-ijathering  creamery  during  the  hot 
weather  the  cream  is  often  delivered  in  a  ripe  condi- 
tion, in  which  case  it  should  be  cooled  at  once  to 
churning  temperature  or  below.  In  some  cases  it 
may  be  advisable  to  churn  the  cream  soon  after  it  is 
cooled  if  there  is  danger  of  it  being  over-ripe  by  the 
next  morning.  Churning  at  night  is  not  to  be  recom- 
mended unless  absolutely  necessary.  If  the  cream 
can  be  cooled  to  behjw  60  degrees  very  little  acid 
will  develop  in  the  cream,  and  the  butter  will  be 
firmer  if  the  n  cam  stands  at  the  churning  tempera- 
ture for  several  hours,  as  compared  with  churning  it 
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soon  after  cooHiik-  I«i  C'»"'  weather  it  may  be  neces- 
sary to  ripen  the  crram  by  wanning  it  to  jibout  65 
degrees  and  using  five  t<j  ten  {kt  cent,  of  a  good 
culture. 

Cream  from  the  separator  should  be  ccM)led  to  a 
temperature  of  about  65  degrees  and  have  from  ten 
to  fifteen  per  cent,  of  a  good-flavored  culture  added. 
Where  pasteurization  is  adopted  it  is  very  im[X)rtant 
to  have  a  good  culture,  as  the  flavor  of  the  butter 
depends  nearly  altogether  upon  the  cha.acter  of  the 
organisms  introduced  into  the  cream  by  rz-eans  of  the 
culture.  The  culture  may  be  added  to  the  cream  as 
soon  as  it  cools  to  a  tem|)crature  of  about  70  degrees. 
If  added  above  this  temjierature  there  is  danger  of 
abnormal  fermentations  taking  place.  It  is  not  a 
good  plan  to  \u\  the  culture  in  the  cream  vat  and 
then  run  in  the  warm  cream.  If  the  culture  is  first 
put  in  the  vat,  then  the  cream  should  be  cooled  before 
entering. 

In  order  to  test  the  acidity  of  the  cream,  and  to 
develop  a  uniform  acidity  day  after  day  -  ■  acidim- 
eter  should  be  used.  The  alkaline  .soIul.  would  be 
of  such  strength  that  each  cubic  centimeter  of  the 
solution  required  to  neutralize  the  acid  will  represent 
one-tenth  of  a  per  cent,  of  acid  in  the  cream  or  milk, 
when  ten  cc,  of  cream  or  milk  are  used  to  make  a  test 
Phenolphthalein  is  the  indicator  needed  to  show  when 
the  acid  is  all  neutralized.  To  make  a  test  of  the  acidity 
of  cream,  first  thoroughly  mix  the  whole  vat  of  cream, 
then  measure  ten  cc.  of  it  into  a  glass  or  white  cup. 
Add    five  or    six  drops  of   phenolphthalein,    then 
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fntm  a  graduated  burette  slowly  .uld  the  alkaline: 
Sdlutiun,  stirring  the  cream  all  the  time  with  a  gla-ss 
stirring  rod.  When  the  cream  turns  a  pink  color 
throughout  the  whole  mass,  the  acid  is  neutralized. 
Now  count  the  number  of  c.c.  of  alkali  used  and  this 
represents  the  percentage  of  acid  in  the  milk  or 
cream  in  tenths  ;  e^.^  ten  c.c.  cream  is  used  for  a  test 
and  this  rctiuires  5.6  c.c.  of  alkaline  solution  to 
neutralize  the  acid,  then  the  jxircentage  of  acid  in  the 
cream  is  .56,  Hy  having  the  alkaline  solution  of  this 
strength  it  saves  the  trouble  of  figuring  as  required 
with  a  one-tenth  normal  solution  and  there  is  less 
danger  of  error. 

When  ready  to  churn  the  cream  should  have  from 
4  to  .5  per  cent,  of  acid — the  smaller  amount  for 
export  butter.  Very  rich  cream,  or  cream  containing 
a  high  percentage  of  fat,  should  not  have  quite  so 
much  acid  as  thin  cream,  or  cream  containing  a  low 
percentage  of  fat.  In  creamery  practice  this  is  not 
an  important  point.  The  percentage  of  acid,  how- 
ever, may  vary  considerably  without  affecting  the 
quality  of  the  butter  very  much,  so  long  as  the  flavor 
is  clean  and  ther«  are  no  abnormal  fermentations.  If 
the  buttermilk  contains  about  .8  per  cent.  (y{  acid  it 
will  be  about  right  for  local  markets.  For  export 
butter  the  buttermilk  hhould  not  have  more  than  .6 
to  .7  per  cent,  of  acid,  as  a  milder  flavor  is  liked  in 
such  butter. 

The  ripening  of  cream  consists  chiefly  in  the  devel- 
opment of  the  lactic  acid  by  suitable  bacteria,  which 
causes  coagulation  cf  the  casein  when  there  is  about  .4 
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fier  cent,  of  acid.  This  ri|H:nin(;  al>.< » causes  a  pleasant 
flavor  ill  the  cream  aiu!  butter,  aids  in  the  churnahilit\ 
of  the  fat,  and  adds  to  the  keeping  qi.ility  of  the 
butter.  l'r«>|x.*r  rijKrnin^  of  cream  is  the  most  import- 
ant and  most  scientific  part  f)f  buttermaking.  He 
who  can  control  this  part  of  the  business  has  mastered 
the  most  difficult  thing  in  the  art  of  buttermaking. 
Cream  which  becomes  over-rijx;  is  apt  to  produce 
butter  containing  specks  and  strong  or  undesirable 
flavors.  Too  much  acid  in  the  cream  also  tends  to 
cut  the  color  of  the  butter,  making  it  ap|K'ar  bleachecl. 
Lactic  acid,  however,  does  not  cut  or  dissolve  the  fat 
in  the  cream.  As  much  or  more  butter  can  be  made 
from  ripe  cream  as  from  similar  cream  churned  sweet. 
Lots  of  cream  having  different  degrees  of  rijx;ness 
.should  not  \^  mixed  and  churned  at  once,  as  this 
practice  cau.ses  an  excessive  l«)ss  of  fat  in  the  butter- 
milk, due  to  the  fact  that  the  ripenet!  cream  churns 
more  quickly  than  the  sweeter  lots.  Where  cream  is 
to  be  churned  the  second  day  after  separating,  it  should 
be  cooled  to  and  held  at  a  temperature  of  50  to  55 
degrees  after  it  thickens.  Less  culture  should  be  used 
also. 

H'llletin    40   from    the    Iowa   experiment   Station 
states : 

"  I.  Hutter  flavor  is  produced  mostly  by  the  l)acterial  fcmicnt- 
ntions  which  take  place  in  milk  or  cream. 

"  3.  The  superiority  of  summer  butter  is  mainly  due  to  the 
lactic  acid  organisms,  which  are  found  in  greater  number  in 
summer  than  in  winter  milk  and  cream. 

"  3.  Ciood  flavored  cream  ready  for  churning,'  contains  alx)ut 
three  m.  bacteria  pc  c.  c. — ninety-one  to  ninety-ei>;ht  j>cr  cent, 
lactic  acid. 
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"4.  A  K"*)<1  natural  sVim-milk  starter  is  prartifally  •  pure 
culture  of  ;h  i(lj)ro«|iicin|{  Iwu  tcria. 

"  5.  The  most  common  souring  «)rgani<»ni  (llititerium  lactki) 
Kives  the  l)cst  results. 

"  6.  The  most  im|M»rtant  fa«  tors  in  rrcam  rijieninK  are  the 
development  of  typical  acid  fermentations  and  the  suppression 
t»f  injurious  ty|M.'s," 

CHURNINCf. 

ChurninK  chanijes  the  liquid  fat  to  a  solid,  in  addi- 
tifm  to  massing  the  fat  globules.  This  is  done  by 
means  of  a  churn,  which  should  be  easy  to  clean,  easy 
to  get  Lne  cream  into  it,  and  easy  forgetting  the  butter 
out ;  and  it  should  give  sufficient  concussion  to  the 
cream  to  bring  the  butter  in  less  than  one  hour.  It  is 
necessary  to  cool  the  cream  to  churning  temperature 
from  two  to  four  hours  before  churning,  in  order  to 
get  a  proper  body  and  texture  in  the  butter.  I  f  color- 
ing is  used,  it  should  be  put  into  the  cream  when 
in  the  vat,  or  directly  after  it  has  been  placed  in  the 
churn.  The  basis  for  coloring  may  be  at  a  certain 
rate  per  thousand  poujids  of  milk  (usually  about 
otie  dram),  according  to  the  fat  content  of  the 
cream,  or  at  so  much  per  pound  of  butter  fat.  No 
coloring  is  necessary  in  the  summer  time,  and  it  is 
always  safer  to  under-color  rather  than  mer-color 
butter.  The  amount  of  cc'or  required  must  be  deter- 
mined by  each  buttermaker  as  it  varies  according  to 
the  natural  color  of  the  milk,  the  demands  of  the 
market,  the  strength  of  the  coloring,  whether  the  cream 
has  been  pasteurized  or  not,  and  upon  the  amount  of 
salt  which  is  added.     Butter  colors  are  of  two  general 
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tiiiHses — vf^ji'tabU'  aiul  mineral  Tlu*  forintT  i**  iiHiially 
made  from  Aimattn  sccti  (liss<(lvftl  in  vc^;ctal)lc  tiiU. 
The  latter  are  made  fron,  ci»al-tar,  a  hypnxluct  in  the 
manufacture  of  i;as.  There  ap|)cars  ti»  \ic  little  or  no 
tlifference  in  their  effert  on  the  butter. 

Hcfore  puttin].;  the  cream  into  the  churn,  it  should 
be  well  |)rcparrd  by  scaldinjj  antl  afterwards  coolin^j, 
to  fill  the  jxjres  of  the  w<mkI  with  water,  so  that  the 
cream  will  not  stick  to  it.  The  cream  should  then  be 
strained  into  the  churn  to  r«*move  any  particles  of  curd 
or  clotted  cream.  The  temi)erature  for  churning 
should  be  between  50  and  60  de^'rees.  Tic  lower  the 
temperature  at  which  the  cream  wi!*  churn  in  a  reasf)n- 
able  time  the  more  e.xhaustivc  will  be  the  churnirji 
and  the  less  curdy  matter  there  wi".  be  in  the  butter. 
If  the  churning  comes  too  (juicl.ly,  the  licjuid  fat  is  not 
all  changed  to  a  solid,  hence  the  butter  is  of  a  soft, 
greasy  texture. 

The  churn  should  turn  at  the  rate  of  fifty  to  seventy 
revolutions  jx.'r  minute.  A  small  churn  should  revolve 
more  rapidly  than  a  large  one  The  gases,  c<»mposed 
chiefly  of  heated  and  expanded  air,  carbfmic  acid  and 
hydrogen,  should  be  allowed  to  escape  three  or  four 
times  during  the  first  ten  minutes,  or  tdl  t'.ie  gases  ce.isc 
to  accumulate.  If  the  cream  thickens  in  the  churn  it 
will  be  necessary  to  dilute  it  with  water  at  the  same 
temperature  as  the  cream.  When  the  granules  of  but- 
ter appear  the  size  of  clover  seed,  a  small  (juantity  of 
water,  preferably  brine,  should  be  added  in  v  arm 
weather,  to  firm  the  butter  and  cause  a  morec(jmplete 
separation.      In   winter  the   water   should  be  about 
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t»  c  name  tcm|)criiturc  an  the  cream.     The  churning 
should  then  be  contiiuiefl  until  the  butter  In  atxiut  the 
»izc  of  wheat  i{raln»,  v.  hcf  •  the  buttermilk  may  be  drawn. 
It  should  be  somewhat  bluish  in  apfwarance,  and  not 
have  c;   :t  .2  |ier  cent,  i  f  fat.     The  buttermilk  should 
Ik.*  strauied  in  order  to  catch  any  particles  of  butter 
which  may  leave  the  churn.     The  butter  may  then 
be  washed  once  with  a  volume  »»f  water  equal  to  that 
of  the  cream,  and  at  a  tem|)eratur>_"  of  a'jout  45  degrees 
in  hot  weather.     In  winter  the  tcm|x'raturc  of  the 
water  sh«)uld  be  about  55  deyreeH,  or  warmer  if  work- 
ing in  a  cold  rooni.     Hutter  which  has  a  bad  flavor 
may  be  washed  twice,  and  one  of  these  waters  may 
have  some  salt  dis.solved    in   it.      Hutter  from  rich 
cream  may  require  a  larger  volume  of  water  than 
there  wa.s  of  cream.     It  is  a  mistake,  however,  to 
wash  gcxMl  butter  to(.  much,  as  it  removes  the  fine 
flavor.      Aujr  washing,  the  butter  shoM!d  drain  for 
ten  to  thirty  minutes  in  order  to  reduce  an  excessive 
loss  of  salt,  as  is  the  case  when  the  suit  is  added  t«i 
butter  containing  a  great  deal  of  moisture.     About 
one-half  the  salt  is  lost  when  applied  to  butter  in  the 
ordinary  way,  at  the  rate  of  one  ounce  i)cr  jK.und  of 
butter. 

SALTING  CREAMERY  BUTTER. 

As  salt  absorbs  flavors  very  readily  it  is  im{K)rtant 
that  it  be  kept  in  a  pure,  clean  place,  where  no 
objectionable  taint  can  be  imparted  from  the  salt 
to  the  butter.  A  bitter  taste  in  butter  is  some- 
times caused   by   an  excess  of  magnesium    chloride 
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In  the  •«alt.  (VnmI  butler  Halt  (iiVMsture  frix-)  shoiitil 
contain  from  ninety •cit.'ht  to  ninety  nine  ytct  cent. 
iMMiiuni  chtofiile.  txr  pure,  6nc,  eiisily  <ioluhlc  in 
coUl  water  anil  white  in  color.  The  object*  of 
H«iltinK  butter  are  to  pre.^ivc  it,  to  i^ive  the  salt 
flavor,  to  ^ive  jjrain  anti  ci»lor  to  the  butter,  to 
cause  a  more  complete  separation  i>f  the  buttermilk, 
and  to  c\\yc\  the  nurplus  moisture  from  butter.  The 
rate  of  salting  (le|)cnc|s  u|x»n  the  market.  For  home 
ma' <cts  from  three-cjuartcrH  to  one  ounce  |kt  {xhuxI 
of  buftcr  in  suflficient.  At  no  time  shuuKI  more  than 
one  ounce  of  salt  |)er  |k>u :'.«l  of  butter  Ik*  used.  K.\ 
|K>rt  bu»tcr  should  not  contain  more  than  three  jx-r 
cent,  salt  in  the  finished  butter.  l''or  the  fresh  butter 
trade  not  more  than  onc-cpiarter  of  i»ne  |»cr  ecu  is 
needed  Hutter  salted  at  the  rate  of  cmequartcr  (»f 
an  ounce  [ler  jx)und  of  butter  from  the  churn  will 
contain  aliout  one  |)er  cent,  salt  in  the  finished  butter. 
One-half  oimcc  salting;  ^ivcs  two  jx*r  cent.;  three- 
quarter  ounce  about  three  per  cent.,  and  f»n«-  ounce 
from  3.5  to  4  {jer  cent,  salt  iti  the  finished  butter. 
These  fi^jurcs  vary  .iccordint;  to  the  accuracy  of  the 
.saltnig,  amount  of  moisture  in  the  butter  whe.i  the 
salt  is  aj)plied,  etc.  The  i[uantity  of  salt  in  the 
finishetl  butter  depen<ls  upni  the  amount  of  salt 
added,  the  moisture  in  the  butler  at  thi-  time  of  adtl- 
inj^  the  salt,  and  upon  the  working;  which  the  butter 
receives.     It  varies  a  ^reat  deal. 

ICxj)eriments  made  in  shipping  pasteurized  fresh 
creamery  butter  from  the  Ontario  .Ajjricultural  College 
in  solids  and  pound   prints  have    been    (juite   satis- 
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factory.  The  butter  has  prtivctl  to  bt  c<iiial  to  the 
l»c!«t  DaiiUh.  An  KnKli"»h  corri-»|>«inclc'nt  writli»i{  to 
a  laiiiulian  fN»|Kr  on  Ffbruary  26lh,  lyoj,  says: 

"Thr  Inwrr  priif  i»(  Ciin.vlt.m  rrramrry  Imtlir  a«  mmjiarcd 
Miih  iIm-  Dini^h  i«  «liir  «••  iu  heinx  •lair.  Cin.ula  tan  make 
.iitit  -h:  .  fan.  y  •  risumry  lM»n«r  ili.u  will  . nm|MrB  favura>)ly 
-.iih  any  IhiUit  In  tlii-  worM.  N.rt  lonK  %in«c  an  Kngli*hman 
innri".tril  in  Cinaclian  pro»|Krity  wa*  clivUMinK  thi*  maltrr 
wiih  thr  Onlari€»  (Invirnmcnl  \)trnx  m  I.ivrrinHil.  anil  he 
.jH-nrtl  .orrr*|«.»mlrmc  with  the  Dairy  Drpartmrnt  of  ihc 
<  .ilarin  AKri»»iltural  Cnllc^cc  nX  r.urlph.  ami  a  »  rrnult  a 
lantplc  oflHiiUT  v*a<  nuwli-  and  -.hipiH-d  hfn  li.xn  the  i>.  A.  C. 
that  ha<»  Kivrn  tviry  sati^fai  li<»n.  Ihc  <|ualiiy.  the  flavor,  and 
the  tcxiurc  has  >>rrn  pnmiHinud  r«|iial  to  l)ani-»h,  «»r  any  othtr 
Initlcr  ini|H.riid.  and  it  hat  reali/iMl  about  top  priic.  <»f  cmnip 
tlii-i  was  ntild,  frtshm  ulc  butter  and  »hip|K-«l  a-i  <MM>n  at  made." 

The  shipment  rcferre<l  to  wan  inatle  the  first  week 
i?i  January.  1903,  fr«>in  pasteurize*!  milk  cream,  ami 
salted  onetpiarter  of  one  |)er  cent.  Part  of  it  was 
shi  >|>ecl  in  "  solid "  form  and  part  in  jx.und  prints. 
Thi  prints  were  put  in  pariffine-lined  boxes  contain- 
ing two  dozen  prints  each,  and  wrap|H.-d  in  parchment 
paper.  There  is  no  doubt  a  profitable  trade  for 
creameries  which  are  in  a  f)osition  to  make  fresh 
pastturiz.ed  butter  and  ship  it  as  soon  as  made,  ')r  at 
least  once  a  week,  it  is  also  im|)ortant  that  the 
butter  be  kept  below  32  decrees  while  at  the  creamery, 
imd  under  40  dej^'rees  whle  on  the  cars  and  steam- 
ships. Rutter  made  in  this  way  rctjuires  no  preserva- 
tive other  tlian  .s'llt.  The  Author  docs  not  believe 
that  any  form  of  preservative,  other  than  salt,  is 
necessary  in  the  manufacture  ol  Canadian  butter. 
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Salt  »liic*  m>t  |K.*nctrii!i'  ihc  f.it  hIiiImiIch  of  the 
butter,  but  it  \w\i\  in  the*  Umw  n(  hriru*  UtuttMi  the 
|wrtlcU'H  of  tnitter.  An  cxtett  of  mU  IicxoihI  that 
which  will  (lf»M»lve  riMilily  in  the  w.itor  cauM-n  "  ^jritti- 
ne«*'*  in  the  butter  ami  in  very  obje«  tionaltle.  Vu- 
even  distribution  of  the  salt  through  the  butler  i*  '»e 
chief  cauHc  of  mottles,  waves,  Mtreakn,  etc.,  in  ihe 
butter.  Those  |»artH  not  touilietl  by  the  H.»lt  remain 
the  natural  color  of  the  fat,  which  is  paler  than 
the  salted  |)«»rtions  ;  hence  the  uneven  color.  Some- 
times the  streaks  are  due  to  buttcrinilk  which  has 
not  been  removed  by  the  washiu)^.  White  s|K>ck!t 
are  usually  causetl  by  particleM  of  cunly  matter  in 
overripe  cream,  or  by  dried  cream.  These  usually 
can  be  removed  by  straining  the  cream  into  the 
churn. 

Having  the  butter  in  ^jranular  form  at  the  time  of 
addiit^;  the  salt  is  favorable  to  .in  even  distribution  of 
the  salt  and  for  removal  of  the  buftcrmil!^  otherwise 
there  is  no  particular  a<lvatUa^e  in  iiavinj;  :  ■.;  butter 
in  "^jranular  form."  It  is  j)ossibIc  lliat  t<M>  nuich 
value  has  lK.<;n  placed  on  "granular  but^-jr." 

WORKING  BUTTER. 

The  tcmix.'raturc  of  the  butter  at  wr»rkinj^  should  Ik? 
•about  55  de};recs.  In  a  very  cold  room  it  may  l>c 
5  de^jrecs  warmer,  and  in  a  uarm  rtM)m  it  may  be 
5  degrees  colder.  It  is  bettor  to  work  the  butter  in  a 
closed  worker  if  the  teinper.iture  of  the  r<Mim  is  very 
cold  or  very  warm,  as  it  is  not  so  much  affectcfl  by  the 
tcm|)craturc  of  the  air  in  the  room  uiuler  these  circum- 
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stances.  Such  a  worker  Is  not  sc»  favorable  for  observing' 
the  butter  as  the  open  revolvinj,'  table,  but  has  advan- 
tages in  saving  labor  and  protecting  the  butter  from 
the  air  of  the  creamery.  No  rule  can  be  given  for 
working  the  butter.  Once  working  is  sufficient  in 
ordinary  practice.  The  butter  should  be  examined 
frequently  after  two  or  three  days  to  see  if  the  color  is 
even.  It  is  customary  to  work  by  time  or  by  a  given 
number  of  revolutions  on  or  in  the  worker.  About 
twenty-five  revolutions  of  the  Mason  worker  and 
twenty-seven  to  thirty  of  the  Simplex  may  be  taken 
as  a  guide.  These  are  to  be  used  as  a  guide  only, 
and  should  be  varied  to  suit  the  condition  of  the 
butter.  If  the  butter  is  over- worked,  worked  when 
too  hard,  or  worked  when  too  soft,  the  grain  and 
texture  are  spoiled. 

PREPARING  BUTTER  FOR  MARKET. 

The  package  for  butter  should  be  light,  strong, 
tight,  and  suitable  for  the  market  to  which  the  butter 
is  sent.  For  home  trade  there  is  no  better  package 
than  the  oblong  pound  print,  wrapped  in  a  good 
quality  of  parchment  paper,  which  is  stamped  with 
the  name  of  the  creamery  in  indelible  ink.  Printers 
which  make  .several  prints  at  once  have  no  advantage 
so  far  as  the  A  uthor  has  tried  them.  The  butter  can  be 
printed  more  quickly,  but  when  the  time  required  for 
wrapping  is  considered  there  is  no  gain  in  time.  The 
prints  should  be  neatly  and  attractively  prepared,  and 
be  put  into  cold-storage  for  at  least  twenty-four  hours 
before  shipping,  so  that   they  may   get  firm  before 
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placitij,'  tlicm  in  the  shippitifr  box.     In  cold  weather  a 
bcjx  uith(.ut  wooden  trays  may  be  used,  but  in  warm 
weather  the  prints  should  not  rest  on  each  other.     A 
returnable  box,  holding'  from  100  to  150  pound  prints, 
is  very  suitable,  althou^'h  it  is  difficult  to  <ret  it  returned 
promptly,  and  many  are  lost.     Some  creameries  use  a 
smaller,  cheaper  and  lighter  box,  which  is  not  returned, 
or  returned  but  a  few  times.     One  print  in  each  layer 
should  have  the  corners  of  the  i)apcr  projecting,  or 
have  a  .small  .strip  of  paper  put  around  the  print  with 
the  ends  so  that  they  may  Ix-  taken  hold  (jf  to  rem(.vc 
the  first  print.     If  this  is  not  dime,  some  of  the  pack- 
ages are  bruised  in  getting  out  the  first  print  of  each 
layer.     It  is  important  that  the  prints  should  weigh 
from  sixteen  and  a  quarter  to  sixteen  and  a  half  ounces, 
when  wrapped  in  wet  paper,  that  there  may  be  no  com- 
plaints on  account  of  short  weights.     The  packages 
should  be  tested  frequently  in  order  t(j  .see  if  they  are 
of  proper  weight.     In  hot  weather,  if  shipping  over 
fifty  miles,  the  butter  boxes  should  have  broken  ice 
placed   in  galvanized  iron    boxes  which   are    in   the 
centre  of  the  prints  or  above  them. 

Butter  for  the  export  trade  is  best  packed  solidly 
and  closely  in  fifty-six  or  twenty-eight  pound 
spruce  boxes,  lined  with  parafifinc  wax.  Before 
putting  in  the  butter  they  should  be  rin.scd  with 
cold  water  or  brine,  and  then  be  lined  with  two 
thicknes.ses  of  heavy  parchment  paper,  which  has 
been  previously  soaked  in  brine  or  a  solution  of 
formalin  to  destroy  germs  of  mould.  The  butter 
should  be  put  into  the  boxes  in  small  quantities, 
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and  be  well  ixumdcd  alonj;  the  sides  and 
in  the  corners  «>f  the  box,  s(j  that  when  the 
package  is  stripped  the  butter  will  present 
a  close  uniform  appearance,  with  no  o[ien- 
ings  alonpr  the  sides  where  brine  or  butter- 
milk is  likely  to  collect,  which  gives  a  bad 
appearance  to  the  packaj^e  when  placed  on 
the  counter  of  the  retail  merchant  in  Great 
Britain.     The  top  of  the   box    of  butter 
should  be  finished  neatly  and  smoothly  with 
a  rollinj;  pin  or  a  straight-ed<;e, 
notched  on  Jie  ends,  to  allow  it 
to  cut  the  butter  from  the  box 
to  the  desired  depth.     Each  box 
should    contain    at    least    fifty- 
seven  pounds  of  butter,  so  that 
it  may  weigh   fifty-six  pounds 
net  when  it  reaches  the  British 
customer.      The   latter   is   very 
much  annoyed  at  short  weights, 
and  it  pays  to  give  close  atten- 
tion to  this  point.     After  mak- 
ing a  smooth  and  attractive  fin- 
ish, the  top  of  the  butter  should 
be   co.ered    with    two   to    four 
iicknesses  of  the   paper;    and 
if  it  is  to  be  held  some  time  in 
cold-storage,  a  light  salt  paste 
may  be  put  on  top  of  the  paper. 
The  lid  should  now  be  fastened 
and  the  butter  placed  in  cold- 
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popular  as  the  box. 

Hut'er  to  be  shipped  to  the  Kh.ndike.  to  the  Indies 
ortoany  warm  country,  should  be  packed  firmly  in 
tms  made  specially  for  this  purpose,  and  then  soldered 
and  made  air  tight.     Kach  package  of  butter  sent  to  a 
foreign  market  should  have  the  word  Canada  in  neat 
legible  letters  on  the  outside  of  ever)-  package      It  i.s 
also  advi.sable  for  each  creanier>-  t.j  use  a  registered 
number,  as  provided  by  l;omini(jn  Stai   'c.     In  order 
to  keep  the  boxes    clean   during   transport,  a  clean 
cottcMi    sack    should    encase    each    package.      This 
enables  the  British  customer  to  place  an  attr-ctive 
package  before  the  buyer,  and  this  tends  to  prejudice 
them  m  favor  of  the  butter.     Too  much  care  cannot 
be  exercised  in  preparing  butter  f<.r  market   in  the 
neatest,  most  attractive  and  most  convenient  packa-cs 
obtainable.      It  is  a  great  mistake  to   neglect  this 
point. 
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COMPOSITION,  JUDGING,  AND  CLASSinCATION 
OF  BUTTER. 

Huttcr,  like  other  clatry  products,  varies  consider- 
ably in  its  composition  or  make  up.  It  consists 
chiefly  of  fat,  which  may  vary  from  80  to  90  \ycx  cent, 
and  averages  about  84.  The  water  may  vary  from* 
8  to  20  per  cent,  and  averages  about  12  in  good 
butter.  If  it  c^mtains  over  16  per  cent,  it  is  deemed 
adulterated  in  Canadian  and  Hritish  markets.  The 
|>crcentage  of  moisture  retained  by  butter  is  chiefly 
affected  by  the  ami>unt  of  working  which  it  •  jceives. 
Pasteurized  butter  tends  to  be  somewhat  drier  than 
unpasteurized.  The  size  of  the  granules,  temperature 
of  the  wash  water,  amount  of  salt  added,  etc..  do  not 
materially  affect  the  percentage  of  water  in  the  fin- 
ished butter,  so  long  r.s  it  is  properly  worked.  Cana- 
dian butter  is  well  within  the  limit  set  for  moisture 
content  of  pure  butter. 

The  curdy  matter  in  butter  varies  from  .5  to  2  per 
cent,  and  averages  about  one.  Salt,  ash,  etc.,  varies 
from  .5  to  5  per  cent,  and  averages  about  3. 

Good  butter  should  be  mild,  sweet,  clean,  and  plea- 
sant in  flavor.  It  is  impossible  to  describe  this  deli- 
cate aroma,  which  forms  nearly  one-half  the  value  of 
butter.  Lack  of  flavor,  bitter,  greasy,  lardy,  fishy, 
woody,  cheesy,  dirty,  buttermilk,  cowy,  musty,  and 
cooked  flavors  are  common  defects.  The  grain  and 
texture  should  be  wa.>cy,  firm*  yet  pliable,  should 
break  like  a  piece  of  cast-iron,  and  not  be  greasy  or 
salvy  in  appearance.  It  should  be  of  such  consist- 
ency that  it  readily  spreads  on  bread.     The  color 
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should  be  uniform,  clear  and  bright.  ranpinR  fro,,, 
white  to  a  yellow  shade.  Kxp.rt  butter  shnuld  Ik.- 
paler  in  color  than  that  for  local  markets.  There 
should  be  nf)  mottles,  waves,  streaks,  or  specks  in  the 
butter.  The  salt  must  be  dissolved  and  the  (luantity 
should  suit  the  taste  of  the  consumer.  The  packac^e 
shoulfl  be  neat,  attractive  and  stylish,  and  suitable 
for  the  trade  to  which  the  creamery  is  catering'. 

Whey  butter  has  not  been  satisfactory  in  Canada. 
The  quality  is  inferior  and  the  labor  to  produce  it  is 
too  great. 

Process  ur  renovated  butter  is  usually  bad  butter 
which  has  been  melted  and  cleansed  and  rechurned, 
so  that  it  is  fit  for  table  use.  Such  butter  should  not 
be  labelled  as  "creamery  butter,"  but  should  be 
branded  properly. 

Oleomargarine,  butterine,  etc.,  are  imitation  butters 
made  from  melted  animal  fat  containing,  in  the  best 
grades,  a  gofid  proportion  of  creamerv-  butter.  In 
Canada  no  imitation  butter  is  allowed  to  be  made  or 
sold.  The  chief  injustice  of  the  product  arises  from 
the  fact  thrt  it  is  sold  largely  as  pure  butter,  and  to 
this  extent  is  a  fraud  on  the  dairy  industry. 

The  following  is  a  classification  of  butter  suggested 
by  the  Canadian  Dairy  Commissioner: 

STANDARDS  FOR  GRADING  CREAMERY  BUTTER. 

FIRST  (IKADE. 
F/at^e^r.— Sound,  sweet  and  clean. 
Body  and  Grain.— \S-\xy  ;  not  too  much  moisture. 
07/<?r.— Even,  no  streaks  or  mottles,  not  too  high. 
Salting.— liMi  too  heavy  if  salt  butter.    Salt  all  dissolved. 
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FimsA— Good  qualitv  parrhmcnt  paper  lininjj,  neatly  ar- 
ranged.     Pack.HKe  well  filled  ;  hrixht,  even  surface. 

J'lui'iii^es.-  Well  II  adc,  of  good  mateiial,  and  ilean.  Hoses 
to  1)C  of  rj,;ht  size  to  hold  v>  pounds  of  butter  when  jnopcrly 
fdled.  Paratfincd  «)n  inside.  Neatly  branded.  Tubs  to  Ijc 
lined  with  parchment  paper  of  j'<mkI  quality. 

Sl.DJXD  GKADK. 

F/iti'or.—'Snt  qcite  dean,  or  other  objectionable  flavor. 

/iixfy  (in</  c>'<iiM.—^n]\y  ;  overworked  ;  too  much  moistiue. 

tVV<»r.  — Sli),'htly  mottled  or  streaked;  too  hi^h,  or  olijection- 
able  shade 

Saltim^.—'Vt'to  heavy;  salt  undissoled,  or  unevenly  dis- 
tributed. 

Finish.  —Very  light  or  poor  quality  parchment  paper  lining  ; 
lining  not  arranged  to  protect  butler  ;  mould  on  parchment 
paper.     Rough,  uneven  surface.     Package  not  pnifHrly  tilled. 

Packages. —  Kim'^hy  badly  made,  or  of  poor  or  unseasoned 

mateiial,    including    sapwood.        Dirty    packages.       Uneven 

weights. 

TIIIIU)  (iU.\l)i:. 

Flavor.— V try  stale  ;  very  strong  stable  flavor,  or  anything 
inferior  to  Second  Grade. 

Body  and  i^ain.—Vftxy  salvy  ;  "mushy";  mould  in  butter. 

Color.—  cry  mottled  or  otherwise  inferior  to  .Second  Grade 
in  regard  to  color. 

Salting— 'i^o  question  of  salt  alone  sufficient  to  ma  e  Third 
Grade  it  other  qualities  are  up  to  First  Grade. 

Finish.— ^o  parchment  lining.     Very  rough  finish.     Dirty 

surface. 

Pac'cages.-Xniftnor  to  Second  Grade. 

SWEET  CREAM  BUTTER. 

During  the  past  two  years  the  method  of  churning  sweet 
cream  has  been  revived.  Sweet  cream  butter  is  now  made  in 
two  forms,  in  both  of  which  pasteurization  and  iooling  of  the 
cream  are  essential  for  good  results. 

Mr.  LeClair.  St.  Hyacinthe,  Que.,  first  called  attention  to  the 
f-'ct  that  good  butter  may  be  made  by  adding  from  lo  to  30 
per  cent,  of  culture  (starter)  to  the  cream  after  pasteurization 
and  cooling,  then  churn  in  about  two  hours.  This  plan  gives 
satisfactory  result-;,  and  produces  a  butter  of  mild,  creamy  flavor 
and  good  keeping  quality. 

Later  experiments  at  the  Ontario  Agricultural  College  demon- 
strated that  it  is  pubsib'e  to  run  ere  m  directly  from  the  cooler, 
after  pasteurizing,  into  a  churn,  aiid  then  10  to  20  per  cent,  oif 
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culture  may  be  aihlcd  arnhhc  <luirninK  pro<  eidc  I  with  at  oim-  ; 
or  the  cream  may  be  c  hurne<l  without  any  <  ulture  immediately 
after  pasteur  /alinn  ami  <  oohiij;. 

Thi-^  plan  saves  the  l:ibor»f  making  ami  a<l»lin>,'  <  ulture-.,  and 
the  results  are  satisfactorv,  except  for  an  e\tia  I'l^s  nl  f.it  in  the 
buttermilk,  «  ausing  a  slij^ht  dei  rease  in  the  yield  of  butter.  It 
is  altogether  likely  that  this  dif!;<  iilty  will  be  o\eri  i»me  by  hav- 
inj{  the  cream  thinner  (lower  percentage  <»f  fat  and  the  tem- 
perature lower,  so  as  to  in'  lease  the  length  of  time  required  t<» 
•  hum.  Cream  ciiurned  at  once  after  pasteurization  tends  to 
form  butter  too  quickly. 

'Iwo  Ijoxcs  of  sw'c.t  cream  butler  shipped  to  London,  Kn^- 
land,  in  n/JJ,  were  rejxj.ted  by  an  Knj^lish  expert  rs  arriving' 
"riavor  and  onditicm  perfect." 

SALT  LESS  BUTTER. 

There  is  a  growing  demand  in  British  marUets  for  1  utter  with- 
out salt,  or  with  a  very  small  proportion  of  salt.  In  order  to 
preserve  the  flavor  of  saliless  butter  various  forms  of  "  preserv.v 
t  ves,"  "aroma  preservers,"  ftc,  are  now  on  the  market,     Kx- 

Ce  iments  indicate  that  powdc  ed  borax,  or  boiacic  acid,  is  the 
asisof  all  these  so-called  "preservatives."  .Some  of  them  have 
a  certain  proport  on,  alxjut  two  per  cent,  of  soda,  or  soda  and 
commo  1  salt  mixcJ  with  borax.  The  price  of  these  commercial 
pie  ervatives  is  about  double  that  of  borax,  etc.,  and  any  butter- 
maker  can  prepar  J  his  own  preservative,  if  he  is  not  satisfied 
with  common  borax,  which  will  usually  K'^'t-"  v^oyA  result  .  How- 
ever we  think  the  whole  question  of  food  preservatives  should 
be  under  (iovernment  inspection  and  control. 

In  no  case  should  over  one-half  of  one  per  cent,  of  "  preserva- 
tive "  or  borax  be  used  in  butter,  and  one  cjuarter  of  one  per 
cent,  is  better,  as  there  is  less  danger  of  Kivinj,'  a  "preservative" 
flavor  to  the  butter.  The  preservative  may  be  mixed  with  the 
salt  and  applied  the  same  as  salt  where  both  are  used.  If  used 
alone  it  should  be  sifted  evenly  J)ver  the  mass  of  butter  and  be 
worked  in,  similar  to  common  salt. 

The  second  washing  of  the  butter  may  be  given  with  water 
in  which  borax  has  been  dissolved,  and  this  will  be  sufficient 
preservative  in  many  cases. 

REFRIGERATION  IN  CREAMERIES. 

Good  refrigeration  i.s  a  very  important  part  of 
creamery  v/ork.  It  is  necessary  for  cooling  the  cream 
and  hardening  the  butter,  as  well  as  fur  preserving 
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the  butter.  The  two  cfimmon  incthcMls  of  rcfrlijcra- 
tion  are,  by  the  use  of  ice  or  by  mechanica:  means, 
such  as  ri)[)lyin^j  pressure  to  ^ases.  The  first  thin^j 
is  to  have  the  room  proj)erIy  iiisuhited,  as  (»utlined  in 
a  previous  chapter. 

Refrigeration  is  the  pro(hiction  of  coltl.  Cold  is 
produced  by  transferring;  heat  fnun  a  warmer  to  a 
colder  body,  or  by  extracting'  heat  and  renderin^j  it 
latent.  Heat  is  rendered  latent  (of  no  effect)  when 
bodies  are  chan^^ed  from  a  solid  to  a  litjuid,  or  from  a 
liquid  to  a  jjas.  In  the  case  of  ice,  coolin^j  is  the 
result  of  heat  bein^  absorbed  f)r  rentlered  latent,  as 
it  changes  from  a  solid  condition  to  that  of  a  liquid. 
This  heat  is  taken  from  the  surrounding  bodies,  hence 
they  become  colder.  If  the  water  be  evaporated, 
heat  is  again  rendered  latent  and  cold  is  pnxluced. 

In  order  to  produce  cold  rapidly  the  ice  should  be 
broken  finely,  as  it  will  then  produce  cold  more 
(|uickly.  If  ice  be  mi.xed  with  salt,  the  degree  ot 
cold  is  greater  and  it  is  produced  more  rapidly,  be- 
cause salt  has  a  great  affinity  for  water,  and  it  rttacks 
the  ice  in  order  to  get  water  to  slake  its  thirst.  In 
doing  this  it  is  dissolved  by  the  water,  and  we  have 
two  solid  bf.dies  changing  to  a  liquid,  hence  more 
cold  produced.  T(j  get  the  best  results  frc  m  ice  and 
salt,  the  mixture  should  be  placed  in  galvanized  iron 
cylinders  about  one  foot  in  diameter  and  as  deep  as 
the  cold-storage  room.  A  sufficient  number  of  these 
should  be  placed  in  the  cold-storage  to  give  the 
desired  temperature.  The  liquirl  should  be  removed 
to  a  drain,  having  a  trap  on  it  to  prevent  the  warm 
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coming  into  the  rcfrimrat«»r.     I'sf  alMHit  five  «m 


SIX  |K.T  cent,  of  salt  with  the  hmken  ice 

Where  a  nnwlerately  lt»\v  tei!»|)erature  «'f,  say,  35  to 
40  tle^jrees  is  aime<l  at,  but  which  is  n<>t  low  en(>ii(;h 
to  hold  butter  for  any  len^,'th  of  time,  having;  the  ice 
so  arranged  that  the  cold  air  will  circulate  from  the 
ice  into  the  rcfri^;erator  and  back  over  the  ice  attain 
saves  the  labor  of  handling,'  the  ice.  In  this  inethml 
the  walls  of  the  ice-house  must  Ix;  well  insulated,  and 
no  sawdust  or  other  protecting,'  material  may  Ix; 
placed  on  the  ice.  The  bo<ly  of  ice  rests  on  timljer, 
so  that  tl.ere  are  spaces  below  from  which  the  cold 
air  may  travel  into  the  coolin^j  chaml)er,  There  are 
also  strips  on  the  sides  so  th.tt  the  ice  does  not  rest 
a}.^iinst  the  wall.  Ice  packed  in  this  way  should  not 
be  e.\[M).sed  to  the  air  by  o|)enin^'  the  dtMjr.s.  It 
would  he  necessary  to  have  a  separate  supply  for 
CfM)lin^  water  and  cream. 

A  false  ceiling,  with  an  opening,'  the  full  width  of 
the  cooling  chamlx."r  on  the  side  farthest  from  the  ice, 
and  al.so  on  the  side  next  to  the  ice,  tctuls  tcj  produce 
circulation  of  the  air. 

The  inside  lining  of  this  chamber  shoulil  be  made 
of  spruce  lumber,  and  shouUI .  >t  Ix;  painted  but  given 
a  coating  of  shellac  or  common  whitewash.  If[)ine 
lumber  be  u.sed  on  the  inside  it  will  taint  the  butter 
for  .several  years.  To  destroy  mould  germs,  spray 
the  walls  with  a  strong  solution  of  formalin  or  cor- 
rosive sublimate  (i  to  looo  of  water)  after  thoroughly 
cleaning  them  with  hot  water. 

The  more  modern  method  of  producing  cold  is  by 
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means  of  ineclmnical  rcfrljjfratj«>n.  In  this  mcthtnl 
a  ^A^  i«  put  under  heavy  pressure,  which  chan^en 
it  to  a  Iic|ui<l  ami  heat  is  j;iven  off.  When  the  press. 
urc  is  releascti  in  the  cooUnn  pi|)es  or  brine  tanks.  It 
returns  t«t  a  ^jaseous  form  and  absorbs  as  much  heat 
as  was  ^Iven  off  by  It  when  pressure  was  ap{)lled. 
This  heat  Is  taken  from  the  pi|K-s  or  brine  tank,  the 
air  of  the  ro«)m.  and  from  the  substances  in  the  room, 
thus  coolinj,'  them.  The  two  most  common  ^,'ases  used 
are  carljon  dioxide  (carlxHUC  acid  ^xis)  and  ammonia. 
Manufacturers  of  both  ty|)es  of  machines  claim  theirs 
is  the  best.  Both  have  advantages  and  d  I  sad  vantages. 
Three  systems  are  In  use  for  creameries  : 

1.  Direct  expansion,  where  the  ce)ld  is  produced 
by  the  expansion  of  the  t;as  in  pipes  placed  in  the 
room,  in  water,  or  in  connection  with  the  cream  vat. 
The  advantage  of  this  plan  Is  that  It  saves  the  cost  of 
a  bri..e  tank,  and  it  is  le.ss  wasteful  of  the  cold  gas. 
The  disadvantage  Is  that  the  compressor  has  to  be 
run  for  a  longer  time  each  day  to  protluce  the  results 

aimed  at. 

2.  In  the  brine  system  the  expansion  coils  are 
placed  in  a  brine  tank,  and  the  cold  brine  is  pumfx'd 
through  pii)es  where  required.  This  method  reduces 
the  time  required  for  operating  the  compressor,  but 
Is  more  expensive  to  install  and  requires  the  ojxjration 

of  a  brine  pump. 

3.  A  combination  of  the  foregoing  is  sometimes 
used  where  the  direct  expansion  Is  operated  while 
the  creamery  machinery  is  in  oi)eration,  and  the  co'd 
brine  for  that  portion  of  the  day  when  the  machinery 
is  not  running. 
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The  machinery  ro«|iiir«nl  U  a  comprctiior,  conclenner, 
expaiiHion  pitK-H,  and  in  cane  of  brine  circulation,  a 
brine  tank.  |>um|)  and  urculait.ig  coUi.  Machines 
can  now  ^x!  had  Mtitable  for  ordinary  creamery  work 
at  a  co<tt  of  $1,000  to  $1,500.  which  may  be  run 
fr«»m  the  litu*  shaft  in  the  creamery,  i'hcy  will  run 
on  an  ordinary  ftjundation  or  Holid  floor,  and  require 
from  four  to  nix  hornc-power  to  operate  the  com* 
press*  >r. 

The  adv'anta^e^  of  mechanical  refrigeration  are 
that  a  lower  and  more  uniform  i'>rn()erature  can  be 
maintained  ti.an  with  ice,  and  the  c  tld  may  be  relied 
U|xni  except  ill  case  of  hrcaka^^e  of  the  machitiery, 
whereas  the  ice  supply  ijften  fails  at  a  time  when  it  is 
most  neefietl.  I'urther,  cmjlinji  may  Ik; obtained  with 
less  lalxjr  and  less  ex|>ense  in  large  cr-.-amerie"*.  Ice- 
houses do  not  last  very  lon^;  in  cotniection  with  the 
average  creawicry.  Where  the  ice  has  tvi  be  hauled 
some  distance  it  will  cost  nearly  as  much  as  tncchan* 
ic.il  refrij;erati<>M.  which  can  be  obtained  at  less  than 
one  dollar  per  ton. 

It  butter  is  to  be  held  for  any  lenj^fh  f)f  time  at 
the  creamery,  it  should  be  at  a  temi>erature  of  from 
12  to  20  de^jrees  F,,  or  from  20  to  12  degrees  below 
freezing;.  Where  this  tcm[)i'rature  cann«>t  Ix."  main- 
tained in  the  creamery  refrij;erator  the  butter  should 
be  sent  weekly  t«)  a  convenient  and  safe  cold-storage^ 
the  use  of  which  can  n«»w  be  had  in  nearly  every 
tcjwn  at  a  moderate  cost.  The  temperature  of  the 
room  where  the  butter  is  stored  should  not  vary 
more  than  2  or  3  degrees  from  day  to  day.     Some 
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Authoritiet  rccommenci  frcexinK  the  butler  f)uickly 
ftfier  it  is  made,  at  a  tcm|icraturc  of  5  to  to  dc^reci 
F.,  then  holding  it  at  about  20  ilct;rce«  F.  Others 
say  that  it  ihould  be  gradually  cooled  to  about  u 
degrees  F.  and  be  held  at  that  temtterature.  If  the 
butter  can  be  crwied  to  20  dc{;ree!t  MMin  after  it  is 
made,  and  be  held  at  that  temf)erature  until  ready  to 
be  placed  on  the  refrigerator  car,  ami  then  be  tran*- 
portecj  in  a  refrigerator  compartment  on  btiard  a 
steamship,  Canadian  butter  would  soon  improve  in  its 
quality  and  reputation  when  placed  upon  the  markets 
of  Great  Hritata 


^^v 

^^^^1 

' 

■li 

j 

^^^^■i 

■ 

I'l 

« 

r 

^^^H 

^^^^1l 

'  WtM 

i 

1 
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CHAPTKR   tX. 
MARKETING  CHEESE  AND  BUTTER. 

OUK    markets    are    of  two    passes  -  hom.   ami 

foreilin.     The  demand  for  <la,ry  prcKlucb  of  fine  <|ual. 

tvt  srowinK  in  ou.home  nuukcts.     W  e  are  eonsum- 

::dTu::r.'r::l.o.>.etenUlvate.U.a^^^^ 

^       ,    .  ^K-.KK/  h<-raiisc   t  IS  so  clifncult  t<>  JJCl 

.rcK)d  cheese,  probably  because  u  i  „,riUtv 

eood  cheese  at  home,  as  most  of  our  first-clas    qu.il  t 
fs  exported  and  the  "culls"  are  often  piaced  on  the 
market  f  ^^f^'^n  consumers. 

Our  be.  ign  market  is  Great  Hritam,  although 

it  .^probable  that  the  United  States  of  Amer.ca  w.ll 
^u'e  Canadian  dairy  products  ^^  ^^^^r^;;^^!^;^ 
The  West  Indies,  Japan,  China,  and  South  Africa  arc 
promising  markets  for  Canadian  da.ry  produce. 
^Tchief  competitors  in  the  British  ^^^^^ 
are  Denmark,  Ireland,  France,  Russ.a,  Australia  ^evv 
Zealand,   and    the    Argentine    Repub .    of    South 
•„,,rira        Our    competitors    m    cheese    are    -New 
?ea  and  ContLntal  Europe,  and  to  a  hn.^ted  e.xteu 
(he  Untd  States.    Canadian  d,eese  has  a  reputation 
fo   Wngthe  best  imported  cheese  and  about  ^ua 
to  the  home  product.  Over  seventy  per  cent,  of  Bntam  s 
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imported  clucse  comes  from  Canada,  hut  less  than 
ten  per  cent,  of  her  butter  comes  fr  n  the  same  source- 
The  chief  butter  m.irkets  of  {;re;it  Ihitain  are  Man- 
chester, Lonilon,  Ijver[)ool,  Hrislol,  and  (llasj^ow. 
Manchester  is  considered  the  best  market,  as  about 
tirrty  million  dollars  are  paid  annually  for  butter, 
alone,  in  that  city.  It  is  the  centre  of  the  Danish 
butter  trade  for  I-jij^land. 

The  C  nadian  butler  j)roducers  should  study  the 
wants  of  the  consumer,  sell  as  directly  as  possible  to 
the  consumer,  make  a  first-class  ijuality  of  butter  it 
all  times,  and  have  a  rej,nilar  supply  all  the  year. 
Generally  speaking'  our  home  markets  recjuire  butter 
with  a  high  flavor,  yellow  color,  and  moderately  high 
salt.  Butter  for  the  British  market  should  be  mild, 
sweet  and  clean  in  flavor,  light  in  colc^r,  and  mildly 
salted. 

Butter  may  be  sold  to. the  commi.ssion  hou.ses,  to 
exporters,  or  directly  to  importers  and  dealers  in 
Great  Britain.  The  latter  plan  would  seem  to  be  the 
best,  but  there  are  many  difficulties  in  the  way,  chief 
of  which  are  getting  the  returns  promptly  in  order  to 
be  able  to  pay  the  patrons  monthl}-,  and  the  long 
distance  which  makes  communication  expensive  and 
slow.  If  a  sufficient  number  of  factories  would  co- 
operate, it  would  pay  to  place  an  agent  in  the  chief 
British  markets,  who  would  look  after  the  interests  of 
producers.  Otherwise  the  sendingof  Canadian  butter 
and  cheese  directly  to  old  country  customers  is  not 
likely  to  prove  satisfactory.  The  time  will  doubtless 
come  when   first-class   butter  anc  chees;;  will  have  a 
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uniform  value  and  fixitl  price,  and  there  v,i  11  be  less 
"  ri^'^dii^  <»f  the  market  "  than  at  present. 

Trevious  to  \'^~ },.  when  cheese  markets  fboards  of 
trade)  were  estalihshed,  the  cheese  were  sold  at  the 
factory,  or  on  the  street  of  some  centr.il  town.  This 
"hole  and  corner"  method  was  very  unsatisf.ictory 
to  salesmen,  and  it  was  thoiii^hi  that  when  cheese 
boards  were  established  and  cheese  were  sold  by 
auction  to  the  hi},diest  bidder,  the  main  difficulty  in 
marketin<f^  cheese  had  l)een  overcome.  I'"or  ^'arious 
reasons,  the  cheese  latterly  have  not  been  ^old  on  the 
cheese  boards,  th»)Ujj;h  a  few  have  adhered  t«)  the  rule- 
The  boards  have  been  used  as  a  "feeler"  of  the 
market,  and  th(;  cheese  have  been  sold  afterwards 
privately.  Apparently  this  is  to  the  advanta^^e  of  the 
seller,  as  bu>ers  pay  a  higher  price  than  is  offeree!  .mi 
the  markets,  but  it  is  reall)-  to  the  advaiita^e  of  the 
buN'ers,  who  are  lx;tter  posted  on  the  condition  of  the 
market.  If  cheese  are  sold  for  the  hi^liest  price  which 
can  be  obtained  at  public  auction,  and  bu\ers  know- 
that  they  canntJt  j^et  the  cheese  e.xcept  for  the  highest 
market  price  upon  the  board,  the  best  avera^'e  prices 
are  likel\'  to  be  t;ot  for  the  cheese.  It  is  in  the  interest 
of  the  buyer  and  not  of  the  salesman  to  do  away  with 
the  selling  of  chee.se  by  public  auction  at  convenient 
centres.  Where  this  is  not  satisfactory  it  would 
probably  pay  for  .several  factories  to  co-operate  and 
deal  directly  with  importers  of  cheese. 

The  salesmen  should  be  competent,  wide-awake 
business  men,  who  are  in  touch  with  the  markets  and 
convenient  to  the  telegraph  or  telephone.     As   this 
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I»sition  is  a  very  important  and  responsible  one,  only 
men  of  tried  ability  and  keen  judgment  should  be 
appointed  for  this  work.     To  facilitate  the  business 
and   reduce  expenses,  it  would  be  better  for  several 
factories  to  engage  one  man  to  act  as  salesman  for  a 
group.     This  is  done  very  largely  where  there  are 
"combinations"  of  factories,  as  in  Eastern  Ontario. 
The  salesman  should  consult  with  the  cheesemaker 
before  making  <ales.     If  there  are  any  cheese  not  first- 
clas"*  in  quality,  the  salesman  should  know  this,  and 
these  cheese  should  not  be  sold  as  "finest,"  but  for 
what  they  are  worth.     The  practice  of  putting  these 
in  as  fine  goods  after  they  have  been  rejected  by  the 
buyer  is  tt)  be  condemned.     It  would  further  reduce 
the  expense  to  the  buyer  of  inspecting  cheese  if  the 
cheese  were  concentrated  at  a  central  point.     Cold- 
storages  near  the  railway,  where  the  cheese  may  be 
sent  weekly,  would  solve  the  problem  and  improve  the 
quality.     The  cheese  would  be  safie  in  the  cold-storage 
if  the  salesman  did  not  consider  it  wise  to  sell.     If  the 
cheese  are  left  in  the  factory  during  the  hot  weather, 
it  is  almost  necessary  to  sell  weekly,  as  they  deterio- 
rate rapidly  in  quality  at  a  high  temjxirature.     In  any 
case  the  cheese  should   be  inspected  and    paid    for 
before  they  leave  the  railway  station  at  the  point  of 
shipment.      The   plan   of  selling   cheese   subject  to 
weight  and  inspection  at  some  distant  point  has  given 
rise  to  considerable  trouble  and  is  not  in  the  interest 
of  harmony   and    fair  dealing.      The  placing  of  an 
official  referee  in  Montreal,  who  may  be  called  upon 
in  case  of  a  dispute  between  buyer  and  seller,  has 
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overcome  the  ilifficulty  to  Hc»mc  extent ;  but  there  h 
r«M)m  for  iinf>rovemcnt. 

A  proper  invoice,  showing  the  weight  and  number 
of  cheese,  should  l)e  sent  to  the  buyer  with  each  ship- 
ment. The  net  weight  of  each  box  f>f  cheese  shouUI 
be  plainly  marked  or  stencilled  on  the  side  of  the  box, 
near  the  lap.  so  that  it  may  be  readily  located. 


CF.APTKR   X. 


CONDENSED  MILK. 


The  condensing;  nf  milk  i»  a  ^mwin^j  industry  In 
Canada.  Those  f.utorifs  which  hasc  been  well  man- 
aj^cd  are  pnifitahle  industries.  The  farmers  receive 
a  lar^^cr  price  for  the  milk,  usually  ten  to  twenty-five 
centK  more  per  hundred  t>ounds  than  is  paid  for  mitk 
It  creameries  or  cheescricu,  and  the  business  is  remii 

iierativc  to  all  concerned. 

So  early  as  iS^/  a  methotl  of  condensinjj  milk  by 
warm  air  in  a  vacuum  was  patented.  The  milk  was 
then  pulverized  and  mi.xed  with  su^jar.  From  time 
to  time  improvements  were  made  in  the  methotis  oi 
»:  jndeii.sinj;.     Copper  vacuiun  pans  are  now  used. 

Very  recentlj'  a  cheap  method  of  separating  tht* 
•Tiilk  solids,  b\  drying  milk  in  shallow  pans,  has  been 
invented  by  an  <)ntari«»  man.  It  promises  gocxi 
results,  whcreh)'  ail  the  solids  of  milk  may  ^>e  pre- 
served for  food  in  a  concentrated  and  palatable  form. 

According  to  an  American  authority,  the  requisites 
for  a  condensed  milk  factory  are:  An  abundant 
suppi)'  of  ^'ood  fre>h  milk,  a  larj^r  supply  of  water, 
and  good  shi[)ping  facilities.  A  iarge  water  supply 
is  very  necessary,  as  it  is  estimated  that  twelve  times 
us  much  water  is  required  as  there  is  milk  to  be 
condensed. 

Regarding  the  amount  of  condensed  milk  which 
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can  be  made  frcn  fresh  milk,  this  same  authority 
says,  •'  lOO  to  120  pmiuls  of  milk  ami  14  to  17  poiimls 
ofcancsuijar  will  make  a  cas.-  (4S  pounds)  of  con- 
densed milk."  It  is  usually  put  up..n  the  market  m 
two  forms-plaiti  and  su^;ared.  The  former  is  beiny 
largely  used  for  confectionery  purposes,  and  is  replac- 
ing cream.  The  tw<.  kinds  have  about  the  following 
percentage  composition  : 

'  Anierii-an         CiiiacUiii 

Water i^-^'  25.7 

Fat '5-7  7-3 

Albiimcnoids   «7.8  ^4 

Milk  Su^ar    '5-4  >3-5 

CaneSuyar   00°  43-2 

Ash _22  _^ 

100.0  100.0 

The  desirable  qualities  in  a  condensed  milk  are : 
The  iibscnce  of  unpleasant,  cheesy,  or  fermented  flavor; 
absence  of  undissolved  sugar  ;  the  color  nearly  white, 
with  a  yellowish  or  creamy  tinge  ;  and  such  a  consist- 
ency of  body  as  will  dissolve  readil\-  and  completely 
in  about  four  parts  of  cold  water,  without  the  presence 
of  any  specks  or  particles  of  fat. 

The  milk  produced  for  condensing  purposes  must 
be  exceptionally  goc^l  in  quality  and  be  whole.some 
and  clean.  The  cows  must  be  clean  and  fed  on  food 
which  will  not  imp.irt  any  flavor  to  the  milk.  The 
milk  must  be  cooled  and  be  well  cruxd  for,  or  it  will 
not  be  accepted  at  the  condcn-in-  factories.  The 
factories  are  kept  scrupulously  clean,  and  all  the  work 
is  done  in  a  cleanly  manner.  This  is  very  neces.sary 
or  the  result  will  be  failure  in  the  product. 
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FERTILIZING    1N(;REDIENTS    IN    DAIRY 
FROULCTS. 


(WoLt's   Hand-Book). 


Nitrogen 


Phjsphoric 
Acia 


Puiuth 


Value  per  Tua 


■53% 
.56 
.40 
.48 

•15 
.12 

Cheese |    3-93 


Whole  Milk. 
Skim-milk . . 

Cream 

Buttermilk. . 

Whey 

Butter 


•  •9% 
.20 

•>5 
•17 
•  4 
.04 
.60 


■  175% 

.185 

.130 

.158 

.i8t 

.036 

.120 


$2.17 

2.31 
.66 

1.98 
.84 

•49 
14.19 


COMPARATIVE  VALUE   OF   CATTLE    FOODS. 
(Woi.i-'s  llAsn-BooK). 


FKEDING  STUFFS. 


Barley 

Indian  corn 

Corn  and  cob  ineril 

M  illet  seed 

Oats 

Peas 

Rye 

Wheat  shorts 

Ct'tton-seed  meal — 
Linseed  meal 


Value  Pek  Ton  or  Bushel  When  Wheat 
Bran  is  Worth 


$9.00     $10.00 


$0.16 
0.18 
0.16 
0.20 
0.10 
o  40 
0.22 
7.20 
0.t4 

23- '4 
«9.86 


$0.18 
0.21 
0.18 
0.22 
0.12 

047 
0.24 
8.00 
0.25 
2S-6o 
22.08 


$12.00 


0.22 
0.24 
0.22 
0.26 
0.14 
0.56 
0.28 
9.60 
0.30 

26.50 


$16.00 

$0.30 
0.32 

0.30 

0.34 
0.18 

0.74 
0.38 
12.80 

0.40 
40.96 
35-32 


$20.00 

$0.36 
0.42 
0.36 
0.44 
0.24 
0.94 
0.48 

16.00 
0.50 

51.20 

44.16 


229 


130 


APPENDIX. 


DIGESTIBLE   NUTRIENTS  IN  ONE   POUND   OF   SOME 

COMMON    FEEDIN(;   STUFFS. 
(Buui  KTiN  154,  Bv  J.  L.  Stonk,  Cornell,  N.  Y.) 


KIKD  OF  FOOD. 


Green  fodder  com,  i  lb. 

"     I'eas  and  oats     "   . 

•*     Red  clover  ••   . 

"    Alfalfa  clover     "   . 
Com  silage  <•  . 

Potatoes  ••   . 

Mangels 
Sugar  beets 
CarroU 
Tomips 
Timothy  hay 
Mixed  hay 
Red  clover  hay 
Alfalfa  hay 
Com  fodder 
Com  stover 
Pea  straw 
Wheat  straw 
Oat  straw 
Com  {grain) 
Wheat     •• 
Rye        " 
Barley    "  " 

Oats       "  **..'.'.'.'.'. 

Backwheat  (grain)       "   

Peas  **  '• 

Corn  and  cob  meal      " 
Wheat  bran  ••   ....!][ 

Wheat  middlings  '*   

Low  grade  flour  " 

Gluten  feed  " 

Gluten  meal  " 

Linseed  meal  (new  process)  i  lb. 
Cotton  seed  meal  <* 

Sugar  beet  pulp  •< 

Apple  pomace  «« 

Skim-milk  (separator)  '<  . 

Buttermilk  « 


•I 
II 
II 
t( 
(• 
II 
i< 
II 
11 
II 


Pmumu*  or  OicBsTiu.a 

NUTRIBNTS. 


0.30 

0.16 
o.?9 

0.28 

0.21 

O  21 

0.09 
0.13 

o.  II 
o.  10 
o  87 
0.87 
0.85 
092 
058 
060 
0.86 
o  90 
0.91 
0.89 
090 
0.88 
0.89 
0.89 
0,87 
090 
0.85 
0.88 
0.88 
088 
0.92 
0.92 
0.90 
0.92 

O.IO 

0.094 

O.IO 


Protein.  I 


aoio 

aoi8 

0.029 

0.039 

0.009 

0.009 

0,011 

o.oti 

0.008 

0.010 

0.028 

a  062 

0.068 

o.  no 

0.025 

aoi7 

0.043 

0.004 

0.012 

0079 

0.102 

0.099 

0.087 

0.092 

0.077 

0.168 

0.044 

0. 122 
0.128 
0.082 
0.194 

0.2S8 
0.282 

0.372 

0.006 
0.01 1 
a  029 
o.o:,9 


Car  bo 
hydralM 
+(Fal  s 

0.125 
0.076 
0.164 
0.138 
0.129 
O  165 
0.056 
0.104 
0.0S2 
0.077 
0.465 
0.460 
0396 
0.423 
0.373 
0.340 
0.341 

0.372 
0.404 

0.764 
0.730 
0.700 

a  692 
0.568 

0.533 
o.£34 
01665 

0.4S3 
0.607 
0.647 

0.633 
0.656 
0.464 
0.444 
0.073 
0.164 
0.059 
0065 


<^«35 
0.094 

o.'93 
0.177 

0138 
0.174 
a  067 
aii5 
0.090 
0.087 

0.493 
0.522 
0.464 

0.533 
0-398 

0.3, 

0.376 
0.416 

0.843 
0.832 
0.499 
0.779 
0.660 
0.610 
o  702 
0.709 
O.S7S 
073s 
0.729 
0.827 
0.914 
0.746 
0816 
0079 

0.17s 
0.088 
0.104 


Nairiii** 
lUria 


1:12.5 

1:4.2 

1:5.6 

':3.5 

1:14.3 
1:18.3 

1:5-1 

1:9.4 

1:10.3 

1:7.7 

1:16.6 

1:7.4 
1:5.8 

1:3.8 

1:14.9 

1:19.9 

1:7.9 

1:93 

'=33.6 

1:9.7 

1:7.2 

1:7.1 

1:7.9 

1:6.3 

1:6.9 

1:3.2 

1:15.1 

'•3.7 

1:4.7 

1:7.9 

I.-3.3 

1:2.5 

1:1.6 

1:1.2 

1:12 

1:14.9 

1:2 

1:1.7 


To  find  the  pounds  of  nutrients  in  any  given  number  of  pounds 
af  any  feeding- stuff,  multiply  the  pounds  by  Uie  amount  of  nutrientt 
in  one  pound  as  given  in  the  table. 
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Comparisons  of  Faiirknhfit   anp  CKNitr.RAPr,  Thkk- 

MOMKTKR   SCAl.F.S   (Wol.l). 


23a 


fahmlMli. 


APPKNDIX, 

TllKRMOMKTKK   ^K\.VA-ConHnHHL 


Ctnligrad*. 


86 

8J 
84 

«J 
«2 
81 

.  «o 
79 
78 

n 
76 

75 
74 
7J 
72 
71 
70 
69 
68 
67 
6^) 

65 

64 

63 

62 

61 

60 

59 

58 

57 

56 

55 

54 

53 

52 

5« 

SO 

49 

48 

47 
46 

45 
44 


30.00 
iy.44 
28.8(; 

28.33 
27.78 
27.32 
26.67 
36.1 

25-55 
25.00 

24-44 
23.89 

23-33 
22.78 
23.23 
21.11 
21.55 
20.55 
20.00 

'9-44 
18.89 

18.33 
17-78 
17.32 
16.67 
16. 1 1 

'5-55 
15.00 

14.44 

13.89 

12.78 
12.22 
11.67 
II. II 
10.55 
10.00 

9-44 
8.89 

8-33 
7-78 

7-22 

6.67 


Kubrmbcii. 


43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

II 

32 

3' 

30 

29 

28 

27 
26 

25 
24 
23 
22 
21 
20 

'9 
18 

'7 
16 

'5 
'4 

'3 
12 
II 
10 

9 

8 

7 
6 

5 

4 

3 

a 
I 


C.rui«f«d..   |i;iUirti.h«il 


6.11 

555 

5.00 

4-44 
3-8i; 

I   3-33 

I   2.78 

2.22 

1.67 

1.11 

0-55 

0.00 

-0.55 

I. II 

1.67 
2.22 
2.78 

3-89 
4-44 
5.00 

6.11 
6.67 

7-22 

7-78 

8.33 
8.89 

9-44 
10.00 
10.55 
II. II 
11.67 
12.22 
12.78 

'333 
13.89 
14.44 
15.00 

'5-55 
16.11 

16.67 

17-22 


(•nilgraii*. 


X. 


o 

-  I 

2 

3 
4 

I 

7 
8 

9 
10 
II 
12 
'3 
•4 

'5 
16 

'7 
18 

•9 
20 
21 
23 
23 
24 

25 
26 

27 
28 

29 
30 
3' 
32 
33 
34 
35 
36 
37 
38 
39 
40 


1 7.  •'8 
•  8.33 

l8.Kc; 

19.44 
20.00 
20.55 
21.11 
21.67 
22.32 
22.78 

23-33 
23-8.; 
24.44 
25.00 

25-55 
26.11 

26.67 

27.22 

27.78 

28.33 
28.89 
29.44 
30.00 

30.55 
3'. II 
3 '-67 
32.22 
32.78 
33-33 
33-89 

34-44 
35.00   • 

35-55 
36.11 
36.67 
37.22 
37.78 

38.33 
38.89 

39-44 
40.00 


APIENDIX, 


233 


Tabi.k  Showino  thk  Qi;>;vKNNK  I.AC  roMKTKR  nM;Kii:i.;n 

CdKKKsl'oNDINti  TO  THK   StAI.K.  OK    LACIf >M>' I  KKH 
(iKADlATI-.l)   KROM  O  TO    1 20  <  Woi.l.). 


hrC«tM. 

VMvaiitM 

PwCeiit. 

ikmb. 

Seal*. 

Jh  iW. 

60 

17.4 

81 

6t 

177 

83 

62 

18.0 

»3 

63 

18.3 

84 

64 

18.6 

«5 

65 

18.8 

86 

66 

lf>.I 

87 

67 

19.4 

88 

68 

iy.7 

8y 

6.; 

20.0      ! 

90 

70 

20.3      1 

9« 

71 

20.6      j 

92 

72 

2o.y     i 

93 

73 

21.2     \ 

94 

74 

21.5 

95 

75 

21.7 

0 

76 

22.0 

97 

n 

22.3 

'J8 

78 

22.6 

W 

79 

22.9 

100 

80 

23.2 

(^evenne 

S.«lr. 


23.8 
24.1 

24-4 
24.6 
24.9 
25.3 

25-5 
25.8 
26.1 
26.4 
26.7 
27.0 

27.3 
27.6 

27.8 
28.1 
28.4 
28.7 
2y.o 


PrrCVnl, 

S;ilr. 


101 
102 

•03 
104 
105 

107 
108 
109 
I  10 
III 
112 

"3 

114 

"5 
116 

117 
119 

MO 


C^uctriirw 
N  .lie. 


29.3 
29.6 

29.9 

30.2 

305 
30.7 
310 

3'3 
31/. 
3' -9 

3-^2 

325 
32.8 

33' 
334 
33<'> 
33-9 
34.2 

345 
34-8 


It 


»34 


APPENDtX. 

IMHF   SHOWIMr.    PKR    CKNT.   OF    SOLIDS    NOT    FAT, 

CoKRKSI'ONDlNii  TO  ^UKVKNNK    IvXCTOMETKR. 
KKM.iNO,  ANi.  V%^  <»cM.  or  Kai  IUmk.k  k  in  Wo,.,;.  II..m».I».wk). 


Oiil. 

.o 
.1 

.9 

3 

•4 


•5 

.6 

•7 
.8 

•9 

i.o 
t.i 
1.3 
•i 
>  4 


1.6 

1-7 
1.8 

1-9 

a.o 

2.1 
2.3 
«-3 

a.  4 

a- 5 

26 

37 
2.8 
2.9 

3° 
3-« 


6.50 
6.5a 

6..W 
6.56 
6.58 

6.60 
6.63 
6.64 
6.66 
6.68 

670 
6.7a 
i  6-74 
6.76 
678 

6.80 
682 
6.84 
6.86 
6.88 

6.90 
6.93 

6.94 
6.96 
6.98 

7.00 
7.02 
7.04 

7.08 

7.10 
7.13 


a7 

675; 

6.7? 

679 

6.81 

6.8J 

6.8s 

6.87 

6.89; 

6.91 

6.93 

16.95 
6.97 
6.99 
7.01 

7.03 

70s 
707 
709 
7.11 

7.'3 


I.AtTOMK.TK.K    KKAIUNHS  AT  *.'  rAMT 
"'3a 


7.«S 
7«7 
7«9 
7.31 
7  3J 


7-35 
7-27 
7.39 
7-3« 
7-33 


28 

700 

70* 
7tM 
7.of. 
7.08 

7.10 

7  ,3 

7. 14 
7.16 
7.«8 

7.30 
7.a3i 

7-34  ' 
7.36  I 

7-a8, 

730, 
7.3a  j 
734' 
7- 36 
7.38 

7.40 
7.43 

7-44 
7.46 

7-48 

7  SO 

7  « 
7.v» 
7. 56 
7.S» 


a9 


iS 
37 


7.60 
7.63 


7a5 
7a7 
7.39 
7  3« 

7-33i 

7-35  I 
7-37 
7  39 
7-4« 
743 

7  4.S 
7-47 
7-49 
7-5« 
753 

7.55 
7.57 
7-.S9 
7.6I 
763 

I  7-65 

I  7-<'>7 

7.69 

771 

7-73 

7JS 
7-77 
7  79 
7.8, 

7.83 

7S5 
7.87 


7- 50 
7.Sa 
754 
7.5^» 
I  7.58 

I  7.60 
1  7.63 

7.64 

7.66 

1768 

7.70 

7-7a 
7-74 
7.76 
7.78 

7.80 
7.83 

784 
7.86 

7.8^. 

790 
7.93 

7-94 
796 
7  n8 


8.00 

8.03 

8.04 
8.06 
8.08 

8.10 
8.13 


3' 

7-75 
7J7 
779 
7.8, 

7-83 

7.85 
7-87 
7.89 
79« 
7-93 

7-95 
7.97 
7  W 
8.01 
8.03 

8.05 
8.07 
8.09 
8. 1 1 
8.13 

8.15 
8.17 
8  19 

8.31 

8.33 

8.2s 
8.27 
829 
8.31 
8.33 


8.ao 
;8.o3 
'8.U4 
N.06 
i8.o8 

8.10 
8., 3 
8.  ,4 
8.16 
8.18 

8.30 

8.33 


1\ 

8.35 
S.37 
8.39 

8.3' 
|8.33 

8-35 
,8.37 
8.39 
8.41 

8.43 

845 
8.47 


8.34  '8.49 
8.26  |8.5i 


8.28 

8.30 
8.S 
8.34 
836 
8.38 

840 
8.42 
18.44 
8.46 
8.48 

8.50 
8.52 

S-S4 
«-S7 
8.59 


8.53 

8.55 
8.57 
8.59 
8.61 
8.63 

8.66 
8.68 
8.70 
8.72 
S.74 


34 

8  50 
8.53 
8.54 
8.56 
8.58 

8.60 
8.62 
8.64 
8  66 
8.68 

8.70 
8.73 

8.74 
8.76 

8.78 

8.80 
8.83 
8.84 
H.86 
8  88 

8.91 

8.93 
8. 95 
8.97 
8.99 


8.36  '8.6! 
8.38  ;8.63 


8.76 
8.78 
8.80 
8.82 
8.84 

88^ 
888 


8.75 
8.77 
8.79 

8.8, 
8.83 

8.85 
8.87 
8.89 
8.91 
8.93 

895 
!8.97 
8..>.> 
9.UI 

9.03 

905 
9.07 
9.0 
9  ■ 
9  kv 

9.16 

9.fH 

20 

9.22 

9.24 


9.01 
903 
905 
9.07 
9.09 

9=1! 

!9«3 


36 

9.fK> 

9.U2 
904 

9  Cl(* 

9.08 
9.10 

9.  ,2 
9.14 
9.  ,(> 

9.18 

9.20 
9.22 
9.24 
9  26 


9.26 

9.28 

930 

93a 

19-34 

I 

I036 

9'38 


cnl 
Km. 

o 
.1 
.3 

3 

•4 

5 

.6 

•7 
.8 

•9 

l.o 
I.I 
I. a 
'■3 


9.28    1.4 


930 
)-3a 
9  34 
9  37 
9-3'> 

9.41 
9-43 
9-45 
9-47 
9  49 

9S« 
9-53 
9-55 
957 
959 

Q.6t 

9.64 


>-5 
1.6 

•  •7 
1.8 

1-9 

2.0 
2.1 
2.2 
a- 3 

3  4 

a- 5 
2.6 

3-7 

38 
2.9 

31 


ArPESI>fX. 


«35 


o 
.1 

.1 

J 

■4 

•5 
.6 

•7 

.8 

•9 


Txn.K  SHOWN.;  .•■■:«  .knt.  ok  ;:"''";;'' [^J;'^' 

—  CnHfiMUii/. 


CORKI. 


(•m. 

3-3 
J-4 


I,AtT<>MKTKR  ltKAl»IN«iS  AT  t,/^ 


a«»  I    17  I    3«  i    a9 


J2 

3  9 

40 

4  I 
4.  a 
4-3 
4-4 

4-5 

4.6 

4-7 
4.8 
4-9 

5° 
5  « 
52 
5-3 

5-4 


7- "4 
7.16 

7.18 

7.ao  I 

7.23; 

7-34: 

7.a6i 
7.38 

730 
7-33 
7-34 
736 

2.3« 

7.40 
7-43 
7-45 
747 
7  49 

7-5« 
7-53 
7-55 
7-57 
7- 59 


Jt)  I    3« 


33  1  34 


3« 


6.0 


7  39 
741 
743 

7.4H 

75" 
7- 53 

754 

75^' 
7.58 
7.()0 
7.6i 
7.64 

7.66 
7.68 

7-70 
773 
7-74 

7.76 

7-78 
7.  So 

7.X2 

7.84 


7.'*4 
7.W) 
7(19 

7-7« 
7-73 
775 

7.77 
7-79 

7.81 
783 
7-85 
7.87 
7.89 

7-91 
7-93 
795 
7-97 
7W 

8.01 

8.03 
8.05 
8.07 
8.09 


H.15 
8.17 
8.19 

K.ai 
8  23 
8  25 
8.27 

8.29 

8.31 
8.33 
8.35 
8.37 
8.39 

18.41 
8.1818,43 
8  20  I  8.45 

8.22  I  8.47 
8.24    8.49 


7.8., 
7.92 
7«M 

7.«j«> 

7'>8 
8.00 

8.02 
8.04 

8.(i6 
8«V* 
8.  in 
8  12 
8.14 


8.40 
M,42 
8.44 


S.6J  8.1JH  9-"5i9'4« 
S.«.7  8.92  9  •»  9  43 
H.J.9  8.94;9»i9  45 


8.46  ;x.  7 1 

8  4»!8-73 


8. 5»> 
8.52 
8.54 

8. 5(1 
8.5S 
8.<>(» 
H.iti 
864 

8.f>6 
S(>8 


7.61 
7-63 
7<'5 
7X7 
7.60 

7.7  > 


7.86 
7.88 
7.90 
7  92 
794 
7.90 


8.11 
8.13 
8.15 
S.17 
i  8.20 
8.22 


8.26 
8.28 

8.301 

8. 32 

8.34 

8.36 
8.39 

8.41 
8.43 
8.45 
8.47 


851 

8.53 

8-55 

18.57 

I  S.60 

8.62 

!    8.64 

8.66 
HM 
8.70 
8.72 


'8.75 

18.77 
8.79 

1881 
8.8) 
!8.8s 
!8.88 
8.9t> 

.8.92 

I8.94 


8.«>6  922  •>-47 
9  4'» 
'».5» 
'»53 

9, 04  9.  JO  9  55 


8..>H 

9  f)0 
«).o2 


9-24 


9.<i6 
9. 1 1 


9-34 
9- 3" 


9- 1 3  938 
9.15  9-4" 


9- 1 7 
9  "9 


9-43 
944 


9.57 
»».  59 
9  02 

9*»4 
i>.66 

9.68 
9.70 


S.7o|S.96;9.2l   946  973 


9.74 
9.76 


9  5»  9- 78 

954  !98o 
9.56  ;9-82 

9.58        ■ 
9.61 


lO  86 


8.72   8.98:9.23  948 
8.74  lo.oo  9- 25  9-50 

I  i 

8.76  902  9-27 

8. 79  '<).04  '9- 29 

8.81  ,9.o^J  9-3« 

8.8)  908  9-33 

8.85  19- 10  i9- 36 

8.87  '9.12  19-3*  9'^3l9*** 
8.89  9.15  940  19-65  9'P 
8.91  ...17  19-43  19.^7  |9- 92 
S94  9.19  9-44  i9.'->  994 
S.<H>  ,9.21  9-46  ,9-71  |9')6 
8.98  923  .9-48  19. 73  998 


9Y4> 

9.68 
9.70 

973 

9  74 
9,76 
978 
9.80 

983 
«>8S 

987 

9.89 

9.91 

9  93 
9  95 
9-97 
9.99 
10,01 

10.03 
10.05 

i(».o7 

IO.t)«> 

10.11 


3' 

3  » 
3  1 

3  5 

3«' 

3  7 
3.8 

39 

40 

4  < 
4-3 
4  3 
4-4 

4  5 

4.6 

4  7 
4.8 

4-9 

50 
5« 
53 

5  3 
54 


10. 1 ) 
10. 1  S 
10.17 
10. 19 
lU  23 
10.24 


.5  5 
5.6 

57 

58 

9 

o 


M 


'Jfi  AfPKNDIX, 


OUNCFS    REP'V  !    '    TO    DECIMALS   OK   A 
••  '  N.>   (WOLI.), 


1    CM. 

^ 

,1  «i 

i'l 

V  i>z. 

fe 

.$6    »». 

3     •• 

■ 

.'j 

ft 

1  >    II 

= 

.6j    .. 

3   •• 

•" 

.'•> 

II 

»         •» 

mm 

.69    ,. 

4    •• 

•« 

..I? 

'         "     , 

-• 

.7J     .. 

/'    " 

" 

3    " 

9« 

.81     1. 

6    .1 

•■ 

.1< 

II 

1 

•■ 

M     .. 

7    ■• 

« 

43 

*i 

1           '    •• 

■i 

94    •• 

H     ,, 

_i^P 

II 

1^    n 

•1 

1        •! 

POUNDS  OF   MflK    REQUIKKI)   TO    MAKE   ONE 
POUND   OK    HUTTKR   (VVOI.L). 

I    L».    I  AT    IN    IHK    MllK    MAKKS    I.15    I,||s,    BlTlKR. 


a 

r»r  CViit. 

Mm.    Milk 

I'er  t  riit. 

1  IIm.  Milk 

I^Bt  III  Milk. 

pet  1  III,  Bulicr. 

\»\  III  Milk. 

\»t  1  lb.  Hulln. 

'- 

3.8 

31.1 

5.0 

'7-4 

3.0 

39.0 

5-2 

16.7 

3.2 

27.2 

5-4 

16.1 

li 

255 

5/) 

«5-5 

24.3 

5.8 

15.0 
14.5 

3.8 

22.9 

6.0 

4.0 

21.7 

6.3 

14.U 

4-2 

20.7 

6.4 

13.6 

4-4 

19.8 

6.6 

13.3 

4.6 

18.9 

6.8 

13.8 

• 

4.8 

I8.I 

7.0 

12.4 

-^KTi'": 


APrt:M>ix. 


W 


AMOUNT   OK   SALT   FC)K    Rl'TTKR. 


BHHtf/ 

N«*> 

IMTlk 

Hw 

wmtk. 

H«. 

iwRk. 

H**. 

(mt\lth 

iM.  |ptr  Ik 

l.b«. 

l.».^ 

(if 

lu 

<>/ 

I.M. 

o». 

I.u. 

r>». 

I.Ik. 

(M. 

lO 

0 

5 

u 

h 

0 

H 

«> 

'i 

0 

1 

10 

«5 

0 

ft 

0 

9 

0 

II 

0 

n 

0 

•5 

3$ 

1) 

«3 

1 

0 

1 

3 

1 

ft 

1 

9 

SO 

1 

9 

1 

•5 

3 

6 

2 

12 

3 

3 

75 

3 

6 

1 

•S 

3 

9 

4 

2 

* 

II 

IUI> 

3 

3 

3 

»> 

4 

II 

$ 

8 

6 

4 

150 

4 

II 

S 

•4 

7 

0 

8 

1 

9 

41 

200 

6 

4 

7 

•3 

't 

6 

10 

•5 

13 

K 

250 

7 

n 

'i 

12 

1 1 

12 

<3 

II 

•5 

10 

300 

9 

6 

II 

13 

14 

1 

16 

7 

18 

13 

3$o 

10 

'5 

•3 

M 

16 

7 

•9 

3 

21 

•4 

400 

13 

8 

1   m 

lu 

18 

13 

21 

•  4 

25 

0 

450 

•4 

r 

17 

9 

21 

2 

24 

to 

28 

2 

$00 

'5 

10 

IV 

9 

23 

7 

37 

ft 

3' 

4 

$50 

•  7 

3 

21 

8 

25 

13 

3«> 

2 

34 

6 

600 

18 

1 2 

23 

7 

28 

2 

32 

13 

37 

8 

650 

30 

S 

25 

r, 

3" 

8 

35 

9 

4" 

10 

700 

31 

«4 

27 

6 

32 

»3 

3« 

5 

43 

12 

750 

23 

7 

29 

5 

35 

3 

41 

1 

4ft 

14 

8nn 

25 

0 

3' 

5 

37 

8 

43 

12      ! 

>" 

0 

8  so 

36 

y 

33 

3 

39 

14 

46 

8 

53 

3 

900 

28 

2 

35 

3 

42 

3 

49 

4 

5'> 

4 

950 

2t> 

•  « 

37 

3 

44 

9 

52 

0 

59 

ft 

tooo 

3' 

4 

39 

1 

46 

•4 

54 

II 

63 

8 

fcl 


238 


APPENDIX. 


PERCENTAGE   SALTING  OF   BUTTER. 


Ll«. 
Bulter. 

W.   Salt. 

1%  .Salt. 

■iX  Salt. 

3  <  Salt. 

4%  Salt. 

5%  Salt 

6  ;  Salt. 

Lbs. 

Lb». 

Lbs. 

Ll.«. 

Lbs. 

Lb*. 

1 

Ll». 

IC» 

0.50 

1. 00 

2.00 

300 

4.00 

Soo 

6.00 

"5 

0.62 

'•25 

2.50 

3-75 

S.oo 

6.25 

7- SO 

»So 

0.7S 

1.50 

3- 00 

4.50 

6.00 

7.50 

9.00 

«7S 

0.87 

«75 

35° 

525 

7.00 

8.75 

10.50 

200 

1.00 

2.00 

4.00 

6.00 

8.00 

10.00 

12  00 

225 

1.12 

2.25 

4-5° 

6.75 

9.00 

11.25 

'3- SO 

250 

'•25 

2.50 

5.00 

7-50 

10.00 

12.50 

15.00 

27s 

1-37 

2.75 

5- 50 

8.25 

11.00 

'3-75 

16  50 

300 

1.50 

3.00 

6.00 

9.00 

12.00 

1500 

18.00 

32s 

1.62 

3-25 

6.50 

9-75 

1300 

16.25 

»9SO 

350 

'•75 

350 

7.00 

10.50 

14.00 

17.50 

21. 00 

375 

1.87 

3-75 

7-50 

11.25 

15.00 

'8.75 

22.50 

400 

a.  00 

4.00 

8.00 

12.00 

16.00 

20.00 

24.00 

42s 

2.12 

4-25 

8.50 

12.75 

17.00 

21.25 

2550 

450 

2.25 

4-. SO 

9.00 

1350 

18.00 

22.50 

27.00 

475 

2.37 

4-75 

9.50 

1425 

19.00 

23-75 

28.50 

500 

2.50 

500 

10.00 

15  00 

20-00 

25.00 

30.00 

525 

2.62 

5-25 

10.50 

15- '5 

21.00 

26.25 

3«-50 

SSO 

^•75 

550 

II. bo 

16  50 

22.00 

27.50 

33.00 

575 
600 

2. 87 

5-75 

11.50 

17.25 

23.00 

28.75 

34- SO 

3.00 

6.00 

12.00 

18.00 

24.00 

30.00 

36.00 

625 
650 

675 

3  12 

6.25 

12.50 

•8.75 

25.00 

3'.2S 

37.50 

325 

6.50 

13.00 

J  9- SO 

26.00 

32- 50 

39.00 

3  37 

6.75 

'3- SO 

20.25 

27.00 

33-75 

40.50 

700 

3- -SO 

7.00 

14.00 

21.00 

28.00 

3500 

42.00 

72s 

3.62 

7-25 

14.50 

21.75 

29.00 

36-25 

43.50 

750 

3-75 

7.50 

15.00 

22.50 

30.00 

37-50 

45.00 

800 

387 

7-75 

15  50 

2325 

31.00 

38-75 

46.50 

4.00 

8.00 

16.00 

24.00 

32.00 

40.00 

48.00 

!^5 

850 
875 

4.12 

8.25 

16.50 

24  75 

33-00 

4J-25 

49.50 

425 

8.50 

17.00 

2550 

3400 

42.50 

51.00 

4-37 

8.75 

•7.50 

26.25 

3S-00 

43-73 

52.50 

900 

4-50 

9.00 

18.00 

27.00 

36,00 

45.00 

54.00 

925 

4.62 

925 

18.50 

27-75 

37.00 

46.25 

55.50 

950 

4-75 

9.50 

19.00 

28.50 

38.00 

47-50 

57.00 

975 

4.87 

9-75 

19-50 

29.25 

39-00 

48-75 

58.50 

1000 

1 

5.00 

1 

10.00 

20.00 

30.00 

40.00 

50.00 

60.00 
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CHEKSK  AND  IlUn  KR  MAKKKS'  KKADY  KKCKONEK 

For  C'oiDRiNr,,  Uinnkt,  ok  S.mi    11  k  i.ixxj  i  d^.  Miik.      (Thompson.) 


6 

55 


^      E. 


aooT 
2050 

21(X 

2I.iC 
220C/ 
2250 
2300 

2350 
2400 

245" 
2500 

2550 
2600 

2650 

2700 

2750 


2800 
2850 


2.0012  501 

2.052.5^) 

Io'2.6j 

2.  15  2  OS 

2.25  2. Ni' 
2. 30' 2. 87 1 

2  35  2-931 

2.40  J.OO; 

2.45  3o6i 

2.503   12 

2.60  3. 25j 

2  65  3.3  I; 
2.703-37 

2.7s  3  43! 


i2.8.>3.5oi 

„ '2.85356! 
290012.90  3.62 
295012.053.681 
30003.003.75; 

3o.50  3-"5  3Xii 
3100:3.103.87 

31503  iS3.95i 
3200.3.204.00 
32503.25j4.06l 
33oo3-.3ol4-«2' 
3350:3-35'4.i9 
34003.4014.25; 

34503-454  3' 
3500:3.504.37 


4-43 
4-50 
4-56 


3.5.503-55 
360013.60 

3650!  3  65 
370013.70j4.62 

3750  3-75'4-6X 
38003.S0j4.7s 


30C1 
307; 
.V'5 

3-22 

330 
.>-37 
345 
3.52 
3.60 

;.67 

3  75 

390 
397 
405I 
4.12 

4  20 
4.27 

4-35 

4- 421 

4-50! 

4-. 57! 

4-65i 

4-7«| 
4.80 

4-87 

4-95' 

502' 

5. 10 

5-17 

.5-25 

5-32 

5-40 

5-47 

5- .55 

5.62 

5-70 


3.5'' 

.V.5>! 

3 ''7 

3-7' 

3«- 

.>•'  . 

4.0J; 

4lii 

4  2f ' 

4  -^ 
4 .57 

4-45^ 
4-551 

4  ''  \ 
4.72 
4.8i[ 
4.9c  I 
/I.  ((8' 
507 

5  «6 
.5-25' 
5-33 
5-4' 


4.00 
4  10, 
4.20J 

4-30 
4.40 

'1-.50' 
4  (16 
4.70 
4  80 
4-9*'» 


1:0 


5  »o, 

5.20 

5  > 
5  4" 
5  .50 
5.60, 

.5-70 


5-5 


4- .50 
4-611 

4  721 
4X31 
4-95! 

5.0(1! 

5-17! 
5-28! 
5401 

5-5' i 
5.62 

.5-73! 

.5-«5 

5  "P 
u  071 
(,.  |8| 
6.3.>l 
641! 

6.63 
6.75 

6>;6 

6  97 


5  So: 
5-<,»o' 
6.00 
6. 10 
6.20 

<^'  30 
5. 60;  6.401  7.20 

5.6Si  ().5o    7.31 

(^.(yo\ 

6.701 

6  8oi 
6.<x> 
7.00 
7.10 
7.20 

7-30 
7.40 
7-. 50 
7.60 


5.  CO 
5   "2 

.5-^5 

.5-37 


5-77 
5.S6; 

5-95! 
'■>o3i 
6. 1 1] 
6.2 1{ 

f'  30; 
6.3!;| 

647 
6. 56 
6.651 


7-42 
7.52 
7.65 
7-76 

7.98 
8  10 
8.21 
8. 32 
8.43 
«..55 


5-.'.o 

C.(i2 

.5-75 
S-»7 
6.o<j 
6.12 
6.25 

6.37 
6.  501 
6.62 
6.75 
6.87 
7.00 
7.12 
7-25 
7-37 
7  .50 
7.62 

7-75 

8.00 
8.12 
8.25 

S-37 
8.50 
8.62 

8.75 
S.87 
0.00 
9.12 
9-25 
937 
9-50 


5-.5f' 
5.6.; 

5-7; 
591 
6.0^ 
6  1; 
6.3: 
6.46 

6.fK! 

<'-73 

6.  S; 
7.0 

7->5 

7.28 

7.42 
7-5' 
7-'" 


7. 

s 

s 

k 

\ 

1 

^? 

s. 

i<r 

-1 

"1 

m 

■'  . 


/-83 
7  qJ) 
8.11 

8.25 
8.3S 
8.52 
8,  (if) 
8.  So 

8.93 
9.07 

q.2I 

9-.V5' 

9-4« 

c)  62 

9.76 

9  ')o 
10.03 

10  17 
10.31 
10.45 


().00 

6. 1 5 
6.30 
<>-45 

6.fK) 

6.7- 

6  i;o 

7-05 
7.20 

7-3^ 

7.50 

765 

7  80 

7-95 
8.10 

8.2t 

8.40 

8.  vS 


6. 5r 
().frfi 
6. 82 
().(|8 

7...^ 

7-3: 

7-47 

7-63 

7.8c 

7.9^. 

8.12 

8.28' 

8.45 

8.61 

8.77 

S.93 
9.10 
9.26 
9-42, 

.^9-5-^! 
9.00:  9.75 
0.15'  9.91 
9  30' 10.07! 
9.45:1023, 
9.**  10  40j 

9-75  10.56; 

9.94.  10.72 

10.0:  10.87 

10  20  11.05 
10.35  II. 21 
10.50  11.37 
10.65  11.53 
10.  So  1 1.70 
10.951 1 1. 86 

11  I0|I2.02 

1 1.25:12.  !8 

II  40  >  2.  35 


.V! 


•7< 


8.8:: 


I 


7.00  7.50.  8.00 
7.17  7.681  8.:o 
7.35,  7.87  8.40 
7.52  8.06'  8.(0 
7.70  8.25  8.8(1 
7.S7.  8.43  9.C0 
8.C5  8.62  9.20 
8.22'  8.81  9  40 
8.40I  9.00  9.60 
8.57'  9.18  9  80 
«  75;  9  37  10.00 
8.92  9.3610.20 
9  10  9.75  10.40 
9-27  9-93  'o-'^o 
9.45  10.12  10.80 
9.62|io.3iiii.co 
9  80  10.56I11.20 
9.971  io.68|n. 40 
10.  i5Jio.87|i  i.»x) 
10.32  II. 061 1.80 
10.50 
10.67 
10.85 
1 1.02 
11.20 
11.37 


11.25112.00 
11.4212.20 
11.62  12.40 
1 1. 81  12.60 
12.00  12.80 
12  18  13.00 
ii.55;i2.37  13.20 
11.7212.56  13.40 


11.90 
12.07 
12.25 
12.42 
1 2. 60 
12.77 

12.95 
1 3. 1 2 

13-30 


12.75  13-60 
12.93  13-^ 
13. 12  14.00 
13  31114-20 


13.50 
■13.68 

i3'*<7 
14  06 

14-25 


14.40 
14.^)0 
14.80 
15.00 
15.20 
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40504.055.06 


41004.1015,121 


4150 
4200 

<350 


4- 15  5- 18 
t- 20  5.25 

>-25  5.3' 

43001.30537 

43504.355-43 
44004.405.50 


4450 
4500 
4550 


4-45 
1.50 
...-  , »  55 
46004.60 
4'J504.65 
47004.70 

47504.75 
4S004.80 

45504.85  6. 06, 
49004.906.12! 
49504.956.181 


5-56 
562' 
568 

5-75 
5-78; 
S.87 

s  93; 

6.00I  ' 


8, 

8. 

8. 

9 

9. 

9. 

9 

9. 

9. 

9 

9 

9 


6.25 
6.31 
6.37 
6-43 


50005.00 

50505.05 

51005.10 

51505.15-.,., 
5200  5. 20  6.50! 
5*505.256.56' 
5300,5.306.62! 
5350:5.356.681 
54005.406.75 
5450:5.45  6.8i| 
550015.506.871 

555o;5.55  6.93 
560015.607.001 
56505.657.06, 


7.70 

7.8oi 
7- 00 
8.00 
>i  8. 10 

'!  8.20 

8.40 

I  8.60| 
\  8.70 
8.8o[ 
8.  /O  10, 
9- 00  10 
9.10  10. 
9  20  10 
9.30  I  ). 
9.40  la 
9-50  10, 
9-6010. 
|-4»!  9.7010 
f-57    9.8011, 
J. 66    9.9011, 
8-7510.00,11. 
8.83  10.1011. 

8.92  10.20|11. 
901  10.30,11' 

9  »ojio.4oii 
9- 18110. 50  11. 
9- 27|  10. 60  n 
9- 36!  1 0.70  12. 
9.45  10.8012. 
3-53  '090' 12. 
J.62  11  00  12. 

>.7lllI.IO  J2, 

>.  80,1  II.  20  12. 
•.88)11.30  12. 


■66j  9.62  10, 
ll\  9- 75;  JO, 
88'  9.871,0. 

•OO!  10.00' 1 1 
"j'O.I2|ll 

.2210.25  II, 
3310.371,,. 
4510.5011 

56io.62iii 
67  10.75,,, 
7810.87, 

90  11.00  ,2 


:iliiiSl 

27  2*0  f'i^l^»'7'5.i8i6.20 
4i,2ir^^f'4-35i.v37i6.4o 
«  f^'-'l'^'4-52i?.«6.fit, 
55  '2.60  13.65 

^'2-75«3.8i 
8212.90,13.97 
96 '3.05;  14., 3 


"•I2|I2. 
"•25  12 
"3712 

-    ".5012. 

46  11.62  12. 

57  M. 75  12, 
68  1 1. 87  13. 
80  12.00I13. 
9»  12.12113. 

•0212.25I13. 

'3'2-37!i3. 
2i  12.50113. 

36  12. 62^1  3. 
4712.75114 
5«  12.8714, 
/O13.00I14. 
8i|'3.i2ii4, 

9^|'3-25i4- 
■°8'3-37N4. 
'513-5014. 
26(13.62114 

\7| '3.751 15. 

•4^113.87,5. 

60(14.00(15. 
71114.12115. 


'4-5215.56,660 
'4.7015.75,6.30 

'4.97:15.9317.00 
'5-05  '6.1217.20 

,^|^-^5|  4.4643.5716.68,17.80 

5?;i:s;i^!^-^f'^«7i.?oo 

65 '3.8oii4..j5 
78 '3- 951 1 5.01 
92  14.1015.27 

°^ '4.25  i5..^3 


_      -«■,  /law.  v«^ 

'5.9217.0618.20 

'6.ioi7.25ji«.4o 

'6.27117,42,8.60 

'6.45I '7.62  18.80 

„|    ■     •'I -Jtj  16.62  17.81  10  to 


02(15.3016.57 
'6,15.4516.73 
30(15.6016.90 

•43115-75 17-06 


7'  16.0517.38 
05  16.20  ,7.55 
9^! '6. 35  17.7, 
12116.50,7.87 
26,16.65  i8.o8 


'7.8519.1220.40 
18.02  19.31  20.60 
18.2019.5020.80 
'8.3719.6821.00 


m±'Mw^s:s. 


'8.72(20.  o6,'2i.4o 
10.90(20.2521.60 
19.0720.4321.80 
19.25J20  62(22.00 

S3|I6.95  18.30  „.„2,.,s,„,g 
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CHEESE  AND  BUTTER  MAKERS  READY  RECKONER 

—  Continued. 


8.55   9-9"  "••♦°  «2.8aji4-25 
1.6a  10  06  11.5012.93;  14- 37 


15-67 


9.32  II. II 
9.60  11.20 
9.67  11.28 
9-7S»>  37 
9.82  11.40 

9.9041.55 
9-97 ''63 

37I10.05  11.72    „  . 

,43|io.i2ii.8i  135° 
50110.20  1 1.90' 1 3- 60 


15.81 
8. 70  lo.  15  1 1.60  13-05  «4- 50 '5  95 
8.77  10.23  It. 70  I3-«6,m62  i6.o» 
8.8s  10.32  n.8o  13.27  14.75  i^-" 
8.93  io.4i  H-90  13-3^  '4-87  '^  36 
9.00  10  so  12.00  I3.50i'5.°o  '0-50 
9.07  10.58  12.10  13.61  15- 12  "^'•^ 
9.15  10.67  I2.20i3.7a;»5  25 
9  22  1076  12.30  13.83  15.37 
9.30  10.85  1240  13-95  «5.So 
9.37  10.93l12.50  14.06  15.62 
9.45  11.02  12.60  14.17  «5. 75 

12.70,14.2815.87    .   . 

12.80  14.4016.00  17.60 

i2.90,i4-5>  16.12  17-73 
13.00I14.62I1625I17.87 


17.1018.52I19952' 
17.25  18.6820.12,21 
17.40118.85120.3021 
i7-55i'9-o«po.47  21 
17.70  19.17,20  <>5  22 


31 


22.^1' 


17.85 
18.00 

16.63!  1 8. 15 
16.77' 18. 30 
16.91  18.45 
17.05  18.60 


17.18 

17.32 
17.46 


13  10 
13.20 

13.30 
13.40 


14.7316. 37;  «8o« 


10.27  ii. 98; 1 3- 70  « 5- 41 
10.35  12.07  i3.8o!i5- 52 


1S.75 
1S.90 

1905 
19.20 

19-35 
19.50 
1965 
19.80 

19.95 


20. Si  22. 

21.00  21. 
21.17  22, 
21.3522. 
21-5223- 
21.7023. 
21.87  23, 
22.05,23 
22.22  23. 
22.40  24, 

22.57  24 
21.12  22.7524 
21.28  22.92  24 

21.4523   1024 
21. 61123.27  24. 


19.33 
19.50 
19.66 
19.82 
9.98 
20.15 
20.31 

20.47 
20.63 
20.80 
20.96 


56 

75 
93 
.12 

3« 
.50 
.68 

87 
,06 

25 

■43 

.62 

81 

,00; 


16.50118. 15 

16.62I18.28  i.^.->j \-j--i  -^ 

16.75:18.42  20.1021.77  2345  25 
16  87118.56  20.25'2i.93  23.62  25. 

17.00!  18.70  2040  22.  10  23.80  25. 

17.12  18.83  20. 5s|22. 26  23.97  25- 

isigsiiiisssrsi 


23.00 
23.20 
23.40 
23.60 
23.80 
24.00 
24.20 

24-40 
34.60 
24.80 
25.00 
25.20 
25.40 
-  25.60 
18I2S.80 
37I20.00 
56' 36. 20 
7526.40 
93126.60 
12  26.80 


31 27.00 

so  27  20 
68  27.40 
87  27.60 
0627.80 
25  28.00 


D.RF.T.ON.  •    The  number  opposire  the  cjuantity  of  milk  and  under  the  rate 

UIRF.CTU»>  .1  I  >  Knifpr  color  nir  read  drams.     For 

pe.  M.  (,oc»  U,>.)  is  the  quanttty  U,  use.     ^o^^^^^^^/^^^U.     ^^,^^,,  ,  The 

cheese  coloring  and  rennet  read  o^^ces^  r  >  It    e^d^  ^^^^^^  ^P  ^ 

we^ht  of  milk  .s  4.550  Ibj..    he  -c  o    c    on^^^^        A  V^^  ^^^^^^^  ^^^^^^^  ^.„ 

::'i!?5.S  (3^  ^-t  of  coloU) ;   U.51  (12..  o.  ren.et,  .nd  lO.aS 
(loX  lbs.  salt).  • 
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TABLii   SHOWING  THE  I'ER  CENT.  MOISTURE  IN 

THE  AIR  OF  CHEESE   RIPENING 

ROOMS.— (King). 

Directions.  -Notice  that  the  tabl-;  is  in  three  column  sections. 
Find  a;r  temperature  in  first  column,  then  find  wet  bulb  temperatun.' 
in  second  column,  same  division.  In  third  column  opposite  this  is 
percent,  moisture. 

Example. —\\x  temperature  is  50*,  in  the  first  column  ;  wet 
bulb  is  44  ,  in  the  second  column,  same  division.  Opposite  44*  is 
61,  which  is  the  per  cent,  of  moisture,  or  the  relative  humidity  in 
the  air. 


I 

Bulb. 

X 

i 

i 

i 

7, 

I 

1 

40 


»I 


♦2 


.-      ,Z      St 


I!  I 


I  x  '  x" 

III  1 1 
ilrsi^ 


3 


32 

13 
34 
35 
36 
37 
38 
39 


32 
33 
34 
35 
36 
i7 
38 

39 
40 

33 
34 
35 

36  1 

37  I 
18  ' 

39  I 

40  i 

41  i 


37 
44 
52 
59 
68 

76 
84 
92 

3' 
38 
46 

53 

60 

68 

76  i 

84 

92 


'33 

34 

36 
si  37 

**^l  38 
I  39 
I  40 

i  4» 


33 
40 

47 
54 
61 
69  I 

77 
84 
92 


I  28 
:  34 
i  4« 
I  48 

55 
62 


77 
8s 


45 


41  71 

42  78 

43  ;  8s 

44  92 


42 

92 

1  34 

29 

35 

3^ 

36 

43 

37 

49 

44 

38 
39 

56 
63 

40 

70 

41 

78 

42 

85 

43 

92 

35 

31 

36 

37 

1  r 

37 

44 

45 

38 

50! 

39 

57 

40 

64 

461 


47 


45 


36 
37 
38 
39 
40 

41 


44 
45 
46 


36 
32 
38 


35 

3(' 
37 

38  :  45 

39  5' 

40  58 

41  65 

42  i  72 

43  i  79 

44  85 


93 


28 

34 
40 
46 
52 
59 


42  66 

43  72 


79 
86 

93 


I         37 

I        38 

I      I  39 
I      I  40 

i      I  41 
48I  42 

i  43 

46 
4- 


50 


29  1 

35  { 

41 
147 
I  53    ■ 
I  60 
1  66 

!  73  !- 

79 
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Machinery— cost  of  .     130  ijj 

Markets  for  cheese  and  butter  221 
Me  hanical  refrigeration  218  219 
Milk  constituents  lost  in  whey  i6j 
Milk  for  buttermaking  .  .  194 
Milk  not  heated  over  50  to  6u 

degrees  in  large  vat      .         .195 
Moisture    in    air  of  ripening- 
room  ,         .         .         ,         _    J.,  ^ 
Monthly  statements         .     148  150 
Mottled  butter        .         ,         .  207 ' 
Mould 21^ 


r.i'ittm/.(l  nilik  thcrse  .    ijjj 

I'a-i'uri/aiiuti  : 
A.ix.im.ig.s  .    ,«y^  ,sg 

»isa.lvamagcs      .  .  .    ,8, 

r.i«iiiial  |x.ints  .  .  _    i^ 

<)t  cream  n.  wh..le  milk  191 

Result  (if  e.xjH  rnii.ril.  .     192.    191 
r.isieuri/ed     fresh     t.utter    (..r 

Fnt;land       ...  2,^ 

I'aying  jMtrons  .    14,,.  ,^, 

I'resrrvalive       (•.,       composite 

'^'"Pl"  .144 

I'reservaiive  f..r  htiiier  .   206 

Press  cheese  slowly  .  |y| 

[•'■tleys   ....  ,30 

I  .m'ps  lor  milk  and  irtam       .    128 
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Kaiiaior 
kennel  : 

P*}"  •     '53.  154,  16a 

t  .And    renneting    milk    for 

i  cheesemaking        .  .158 

.\<fion     .  159,  ,60',  ,6, 

.X mount  to  use         .         ,    162 
I>igests  rurdy  matter         '.   16a 
Dilute  with  cold  water      .    163 
Kefrigeration  .  ■   ai5 

KifHjning  cheddar  cheese     172,  178 
kif)ening  Cheddar  cheese,  fact- 
ors inflvencirg  .         .173 
kifx;ning    cheddar    cheese    at 

cool   temperature  .    174,  175 

Ripening    cheddar    cheese, 

changes  which  occur  .   177 

Rif>ening  cream  198,   20a 

Ri()ening  milk  forcheesemaking  153 
Rocqueff)rt  cheese  . 


>g  '53 
.   181 
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frr 
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INHKX 


Separator  tpced  indicators 

uti«ractory  . 
Separator  vihratiun  caus«» 

of  fat  . 
Separa'or   (>jwl   cioggiti|{ 
Sise  <>(  rooms 
Slime  hiirned  .         .         . 
Snyder,     Prof. 
Square  chff»e 
Steam  txjjlcr   . 
Stork  b<M)k  headings 
Storch.  Prol.  . 
Stilton   cheese 
Sabearth  dud 
Swiss  chet>!«e   . 
Sjrstems  of  paViti|;  [Kitron.s 


Tabic  of  experimtnis  in  meth- 
ods of  paying  p.iuons  . 

Temperaiure : 

Efiect  on  ripening  cheese  . 
For  separating  milk 
For  working  but.  jr 


MOt.  1 

not 

, 

196 

low 

IQfi 

«y7' 

•  ^9 

197 

«^>J 

180 

149 

"5. 

116 

'«5 

180, 

iSi 

17 » 

1S3 

«4S 

'I4KI 

•47 

176 
'95 

Fur  storing  butter    .  219,  230 


Texture  uf  cheese    .        .  179 

Thermometer,  max.  and  min.    174 
Truckle  cheeie        .         .         .    iMo 

Value   ol   milk   or  cream    for 

liuttermaking  de|)end»  on  tat  145 
Ventilation  in  rifieningroom    .  176 

Walls    of    cooperative 

dairie,      .  .    126,   127 

Washing  liuttcr       .         .         .  304 
Waii-r   for  c(K)ling   ripening' 

roi>ni  .  .         .174 

Weight   of   cheese  marked  on 

biJx 2ii 

Whey : 

Acidity  at  dipping  166,  167 
Acidity  at  milling  .  .  16S 
Acidity  less  than  milk    at 

dipping         .         .         .16 

To'i  much  acid  cuts  color  16 

Working  huticr  .   207,  20 

Young  Canadian  cheew  .  181.1 
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